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Introduction

Overall, many candidates demonstrated a relatively good standard of biological knowledge,
but the standard of communication often let them down. Poor spelling, punctuation and
grammar led to many marks being lost. Apparent inability to read questions carefully and

actually use information presented on the question paper cost many candidates vital marks.

There was evidence of good recollection of the stages of mitosis, clinical trials for drug
testing and familiarity with core practicals. The processes involved in the fertilisation of a
mammalian egg were less well understood - especially those stages following the acrosome
reaction. The role of captive breeding programmes in zoos was grasped by many, although
not all were able to identify the aspects that maintained genetic diversity in endangered
species. Many candidates interpreted data from tables and graphs effectively, remembering
to use appropriate units and realising that manipulation of data to support statements will
gain extra marks. However, there were examples where candidates had misread graphs, or
failed to define trends in data with sufficient precision to gain marks.

A significant minority also had handwriting which was very difficult to read. There were
indeed a few entries where virtually no marks could be awarded as the writing was illegible
- those candidates would have benefited from the use of a scribe or the opportunity to
word process their responses. Centres should bear in mind that examiners have not had
the opportunity to become accustomed to the quirks of an individual's handwriting and that
responses have to be readable.

Frequently candidates were unable to articulate their answer in a way that correctly
answered the question. This is something that can be addressed by centres, especially
through encouraging correct use of key vocabulary and practising exam technique.
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ﬁ ResultsP

Question 2 (a)

The question specifically asked for a description and explanation of the 'events following the
acrosome reaction' that prevent polyspermy.

However, many candidates misread the question and wasted time giving long descriptions
of the acrosome reaction describing the acrosome reaction itself. Space was lost due to
candidates giving information on fertilisation and the acrosome reaction despite having
been instructed to describe the events ‘following the acrosome reaction’. This left candidates
trying to squeeze the actual answer in at the end, many ended up with just a few lines left
which led to a brief and rather superficial discussion of the cortical reaction. Candidates
must take care when reading the question and give only the information requested.

The best answers described the cortical reaction and mentioned cortical granules, describing
how they fused with the surface membrane of the egg and thickened the zona pellucida.
However, several made reference to the cortical granules but were not really sure where
they were and what exactly they did. Very few candidates referred to the fusing of the
cortical granules or exocytosis. Many candidates talked about the membrane or wall
hardening rather than zona pellucida or jelly layer.

Others explained why the zona pellucida thickened rather than how. There was also some
confusion between enzymes involved in the acrosome reaction and those in the cortical
reaction.

Fewer lost marks for misspelling than in recent years, but those that did were due to
referring to ‘cortisol’ or ‘corticle’ instead of ‘cortical’ along with several variations on ‘zona
pellucida’ including the inventive ‘pollum zollum’.

2 Several processes lead up to fertilisation in animals and plants.

*(a) Describe and explain how, in mammals, events following the acrosome reaction

prevent more than one sperm fertilising an egg. “

.Once . the. acrosome. .. burst the sperm.....cell......an

f[usc with _the  cell . membrane. . . of e9q...cell...... Ths fvrocess
15 species. . specific by ..a.cetam. . prolem  recepior: . Now
gpeym_cell _can. Telease  the . male  nucleus nside  the e@je“'
Onee  the male nucleus . enters the {Nmﬁ— €q9...cel.. ., codral
gvanules _which 16 preseni in_ the . cutoplasm  of cga. cell . wi
magrate . ear . the . el euface . K fuses..with  the cel

membrane  and  thus  relegse W8 chemrals Yo zona peliudida

which . wakes  hardens  the zona pelluda: . So. . 0o, more  spem

A
us Q ResultsPlus

Examiner Comments Examiner Tip

can enfer e coq.. .<el.. and Preveni PQ_\_ggF_g_rmH _

A good clear answer, gaining full marks for sperm Short sentences each describing

cell fusing with cell membrane of egg cell for mp1, a specific event make it easier for
followed by a good account of what happens with the candidates to construct their responses
cortical granules for mp2, mp3, mp5 and then mp6. and for examiners to mark them.
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2 Several processes lead up to fertilisation in animals and plants.

*(a) Describe and explain how, in mammals, events following the acrosome reaction
prevent more than one sperm fertilising an egg.

(4)

Examiner Comments

Another good example, gaining mp1l, mp2, mp3, mp4, mp5 and mp6.

2 Several processes lead up to fertilisation in animals and plants.

*(a) Describe and explain how, in mammals, events following the acrosome reaction
prevent more than one sperm fertilising an egg.

(4)

.................. Sqemc?nmemcmm&:ua-th*has condan e

____________________ Pocyve.  SlNmemiane . of e .emymes . AfEest e .

R PEAS | DSKeus NLCVS. Can.. Ny 0. Secenday. oy, ...
Y. W TV RE INAMCE, Spe OWELAL . 20 S A

<DA ResultsPlus 4

Examiner Comments

Examiner Tip

This is an example of a response that does
not gain any marks until the final sentence.
mp?2 for cortical granules is not given due to
misspelling (this is a QWC question), but mp
5 and 6 are gained.

Make sure the answer addresses
the question.
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Question 2 (b)

This was generally poorly answered, with a majority of candidates receiving one mark for
mentioning both crossing over and random assortment. Many candidates clearly picked up
the clue of ‘2 marks’, correctly offering the words independent assortment and crossing
over, but failed to pick up on the other clue: that there was plenty of space in which to
write, and that therefore more explanation was expected. Explanations of how the two
processes provide genetic variation were generally very poor. Generally, crossing over was
described more successfully than independent assortment, although a fair number did not
get the 'exchange’ idea across in their writing. The usual lack of understanding relating to
‘genes and alleles’ added another layer of pitfalls; it is an exchange of alleles of the same
gene that occurs, rather than an exchange of genes between chromatids, that brings about
genetic variation in the gametes.

Some students discussed mutation and random fertilisation, having misinterpreted the
question as referring to variation as a whole. Many students discussed the events of
fertilisation that give rise to variation, rather than confine their answers to the events in
meiosis.

Common descriptions that did not gain credit included:
e crossing over gives rise to different sets of alleles
e genes get mixed up by crossing over

o different alleles are produced

e genetic material is mixed up by crossing over.

Terms like 'genes’, 'allele', 'chromatid' and 'chromosome' tended to be used interchangeably,
which did lead to jumbled, imprecise explanations.

(b) Animals produce haploid gametes by meiosis.

Explain how meiosis gives rise to genetic variation in gametes.
(2)

M(“:Cm S, (Jwr_\.___ c‘;F_'I @ b v'(w“---f"lt'\'\_ de 4 - the _Vr:'rns f-f mah’/?“r vk i
 assortmért  and ('”_5‘__”-\(} over . In fm(ﬁ’ff}-\g;(;; v awsorbnrent 5 the® s
{('_{_r'\c":_.': m (".1,] ici)r'_;#\f] -’-{ [ ) yrom O v (.I ;\IL‘YHC'J(-.‘y(‘u_JB /K'J_J s y, n.-'j QA C '_n‘_x [ﬁ"{{a ‘11'

_sdection_of paternal | end malEine|  chvamaonrer. (0, Lrmstg 770 e

AN s1stel ¢ WO czho‘rJ ‘.[Jc“_qg'“r\(ﬂ. [45) “b.'l'(.'-"l-cﬁ f"—"'—':; (’Jub’iﬂf] m7ft"(:‘#'!ﬂ”?f

[ -
< {ResultsPlus
/\ Examiner Comments

This response gets the first mark for listing
both independent assortment and crossing
over. It also gets a mark for a good description
of independent assortment. There is also a
reasonably good account of crossing over.
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(b) Animals produce haploid gametes by melosis.

Explain how meiosis gives rise to genetic variation in gametes.

: Gcsslnz eVt L (lon-~ S¢ dv?{' CMF@M,QE}; Pdlr('lé (,JP ar Bfm/m}‘

tebabs exchange cectur o DN ab chiasmata

ﬁ ResultsPlus

Examiner Comments

Although a bit messy, this response is still readable.

Marks can be given for crossing over and independent
assortment and also for a description of crossing over.

(b) Animals produce haploid gametes by meiosis.

Explain how meiosis gives rise to genetic variation in gametes,
(2)

ResultsPlus

Examiner Comments

This response gains one mark only for listing
independent assortment and crossing over.

A
@ ResultsP!

Examiner Tip

us

Look at the 'command' words in a question.
The word 'explain' requires just that - an
explanation.

'How do the processes of crossing over and
independent assortment give rise to genetic
variation?'
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{(b) Animals produce haploid gametes by meiosis.

Explain how melosis gives rise to genetic variation in gametes.,
(2)

MeleRin. gued . iee.. o etk vadakioN. . ey dhe

Examiner Comments

This response gets just one mark -
note there is no indication here of
what is crossing over or what is being
assorted independently!
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Question 2 (c) (i)

This was quite well answered on the whole, with many achieving full marks. However,

the majority of candidates scored just one mark on this question for discussing either the
control of variables or mentioning that temperature would affect growth. There was much
confusion between the terms ‘controlled’ and ‘control’. The majority referred to temperature
as a 'control variable'. A 'control' is conducted for the purpose of comparison, whereas
variables that would affect the investigation have to be controlled.

The other major error was to refer to ‘reliability of the results’ or ‘validity of results' rather
than ‘validity of investigation’.

Many candidates obviously had an understanding of what was wanted, but expressed
themselves badly. It must be taken on board that ‘fair testing’ is not an appropriate phrase
to use at this level and will not be credited; although the concept of making an investigation
a 'fair test' is something that students find easy to grasp, the means by which this is
achieved must be understood. There was little evidence that the terms 'accurate', 'reliable’,
'precise' and 'valid' were understood or used correctly.

However, it was pleasing to note that most candidates clearly grasped the connection
between temperature and growth rate, and that some associated that with enzyme activity.

(i) The investigation was carried out at a constant temperature of 22,5 °C,

Suggest why the temperature was kept constant.
(2}

b is bhe  canbralled Veriadole, So. (hak
Eho Soonpecokue. . b otg. newe . Na. @(ﬁ( E__JI_(,‘_(GW
...l (&_gfow&h .CF. Pollen.tObe . Only. .| fo

Crpkicn,. of. me thylpoving. . cod. InNgluence. che.
cdrowgla QF the pollen tuke .,

\ V.

ﬁ ResultsPlus

Examiner Comments

Correct use of the phrase 'controlled
variable'. This gains 2 marks for stating
that the reason for controlling temperature
is so that growth of the pollen tube is only
affected by the methylpurine.
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(i) The investigation was carried out at a constant temperature of 22.5 °C.
.-"'_-_-\—_n—\—._‘__.___"_____._-

Suggest why the temperature was kept constant.

+1US

Examiner Comments

This candidate clearly grasps the fact that the
'dependent variable' should only be affected by
a change in the (methylpurine) concentration
and not by temperature.

Also one mark for 'temperature affects growth'.

(i) The investigation was carried out at a constant temperature of 22.5 °C.

Suggest why the temperature was kept constant.

(2)
............... Teropecobwe... aliests. al.. alow. Sk polen.. SuRe L.
.......... ar. g e mpsiOtviss. . e ke . Qo . mere end

e NACE T IS e

ResultsPlus

Examiner Comments

This only gains one mark for stating
that temperature affects growth.
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(i) The investigation was carried out at a constant temperature of 22.5 °C.

Suggest why the temperature was kept constant,
(2)

Feep A e¥ pe rimernt accar o e )

ResultsPlus

Examiner Comments

No marks for this - accuracy not
understood.

(i) The investigation was carried out at a constant temperature of 22.5 °C.

Suggest why the temperature was kept constant.
(2)

FT.-:r fair tent Q.nd rmujé-s Oblained a,,d Lo

ﬁ ResultsP

us

Examiner Comments

This gains no marks. 'Reliability' not
understood correctly.

A
2/ OO ResultsPlus

Examiner Tip

Do not use the term 'fair test' at this
level. Investigations should be made
valid, results should be reliable,
measurements should be precise or
accurate.

Fair test will not gain any marks - it
is not a precise term.

GCE Biology 6BI02 01
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Question 2 (c) (ii)

The question was well answered, it does seem that many more students are accurately
manipulating data but there are still those that only quote figures from the table. The best
answers described the increase and then decrease in length using relevant data to support
these observations.

Problems, however, were still encountered with poor mathematical technique: rounding
figures seemed to present problems to some, as did subtraction and calculating
percentages. Too many students thought that just quoting the numbers between which
things happen would get the manipulation of data mark. Many answers failed to score as
they didn't specify what they were describing. Carelessness in decimal points spoilt a lot of
what would have been good answers!

Words such as ‘range’, ‘increase’ and ‘decrease’ were sometimes misused. The idea of the
greatest change was rarely seen - though quite a few had the right idea but worded the
answer incorrectly - giving a comparative term rather than an absolute.

(i) Using the information in the table, describe the effect of methylpurine
concentration on the mean length of pollen tubes from lily flowers.
(3)

Sh_aH WMLrLase n. mean \znq”t .'JFwM 0 do 0,000 mol Am’j
M.'.E':\.L.l.ﬁ]-i).u.: N The l{vﬂ.Lxﬂ..mhm \ﬂrl.&f“l Lx;wt(‘ be e resuld
al 0,000 mo) dwi® . Thers 15 6. Necerase.la. mean \I‘_.n.(a"lL
from. . 0.000). .. 0.0100 we) dm_g- Overal,. there

is. o decorase. wm... mean ‘IInﬂ'“' o Ctam. Scom

Q... 0000 .""l-| _(_lm' g

ﬁ ResultsPlus

Examiner Comments

One mark for a slight increase from 0 to 0.001
mol dm- methylpurine.

One for decrease from 0.0001 to 0.01 mol dm3
methylpurine.

One mark for decrease by 66mm between 0 to
0.01 mol dm= methylpurine.

3/3

ResultsPlus

Examiner Tip

A nice clear well-written response.
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(i) Using the information in the table, describe the effect of methylpurine
concentration on the mean length of pollen tubes from lily flowers.
(3)

of mehylpurine he mean lengh of pollentibe s agmm. B0 hat means

ad & he optimum  concentrabon  of methylpurine s c.oo0L.

ﬁ ! ResultsPlus

Examiner Comments

This response gains no marks - all
the candidate has done is to repeat
figures from the table. No trends have
been described and there has been no
manipulation of data.

J@ ResultsPlus

Examiner Tip

Simple repetition of data from either
tables or graphs will not gain marks.
Try to describe any trends in the data
and attempt to manipulate the figures.

GCE Biology 6BI02 01 13
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Question 2 (c) (iii)

A majority of candidates appeared to have grasped the relationship between mRNA and
protein synthesis, and the link between proteins and growth. Good answers linked mRNA
inhibition to reduced transcription and therefore reduced translation.

Although most had a good understanding that mRNA was involved in protein synthesis,
there was much confusion as to the actual process. Poor answers included the
misconception that the inhibition of mMRNA would alter the structure of the protein
produced and lost marks by discussing the idea of the wrong or different protein being
produced. These errors were linked to some candidates not seeming to know what ‘inhibits
means, appearing to interpret it as meaning ‘mutation’ and the formation of a different
polypeptide and a non-functional protein rather than non-production.

4

Several responses referred to proteins being transcribed.

A number talked about wrong amino acids being made - a common mistake as there were
many examples of amino acids and proteins being mixed up; for example, a few described
translation as the formation of amino acids. Others confused protein synthesis with DNA
replication and the cell cycle.

Many answers suggested that pollen tubes are chains of cells so enzymes were required for
mitosis or that poor growth was due to fewer cells due to lack of mitosis.

Many wrote that fewer enzymes were made, which meant that the tissues of the style
were not broken down, so the pollen tube could not grow. Credit was given for this.

Others, trying not to commit to ‘increase’ or ‘decrease’ referred to ‘effect’ hoping to gain
marks. In order to gain marks there had to be reference to reduced translation, reduced
protein synthesis and therefore less growth of the pollen tube.

(i) Methylpurine can inhibit messenger RNA (mRNA) synthesis.

Suggest how this can cause the change in mean pollen tube length.
(2)

/n’\l« le(,é}:rj ,i/ inhib 6B ?0 ﬁ‘r'uw\‘&’u:’afv’vw
nonld  resulé no  braastobon. muml—sd
ﬂ'wr{:‘\ Ao M&«.ﬁon bCCJArru'\j IO

f,foéctr\'i‘ C.An J:e. Sjnax.o_sm Aj rﬂbow.

’ﬂw_/etforv; M‘Z-rymﬁ ool sbuctbaral

f‘C"é‘-’— N\
y %Jwenﬁ)%&ﬁ’““w’ af.é»c/m&«m{l

(Total for Question 2 = 13 marks)

ﬁ ResultsPlus

Examiner Comments

A good answer, recognising a halting or inhibition of
transcription, leading to no translation and therefore
no synthesis of proteins. Then this is linked to the
lack of enzymes and structural proteins required for
the growth of the pollen tubes.

This shows a clear grasp of the subject and an
understanding of the question.
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(iii) Methylpurine can inhibit messenger RNA (mRNA) synthesis.

Suggest how this can cause the change in mean pollen tube length.

ResultsPlus

Examiner Comments

A good answer describing reduced protein
synthesis and therefore inhibiting growth.

¥ /J/){ﬂ ,,-;_){’A_(X-_? is _z:x-;Af:?;f/e”_r/ P8 O e

/;u o lern 5;.-{1;) She 5T % o6 & el

(2)

(2)

<DA ResultsPlus
Examiner Comments

This answer starts well, linking mRNA inhibition to lack of protein
synthesis, which gains one mark. However, it would appear that the

candidate could not fill in the gaps to gain a second mark.

(2)

LShage L o@ . YN e e NS e
LG oanereedC R pollea . dvdee _kf—na’sh e

______________________________________________ YOG

J

Examiner Comments

This response is an example of the type of misconception concerning the role of mRNA.
This answer suggests that mRNA affects DNA sequence and hence the structure of

proteins produced.
No marks were given for this response.

GCE Biology 6BI02 01
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Question 3 (a)

Although this was a straightforward question, candidates are still losing marks as a
consequence of not reading the instructions.

the box if he did not.

3 (a) William Withering tested the use of digitalis to treat a heart condition.
The table below describes some of the stages he could have used.

Place a tick (v") in the box if he used this stage in his test and place a cross (%) in

(3)

Description of stage Tick / cross
He tried to isolate digitalis from foxglove plants. v
He tested digitalis on healthy humans. K
He used a placebo to make sure digitalis worked. K

ﬁ ResultsPlus

Examiner Comments

want to be marked.

Cross.

A crossed through tick like this can be read as 'not a tick’, but it
doesn't automatically mean that the candidate intends it to be a

Examiners are instructed to mark this as an incorrect response.

us

A
@ ResultsP

Examiner Tip

There should be either ticks or crosses in the boxes. If a Do not cross through a tick and
candidate changes their mind, they should cross through the not add another cross to make
answer they don't want marking and replace it with one they do it clear you intend you answer

to be a cross.

the box if he did not.

3 (a) William Withering tested the use of digitalis to treat a heart condition.
The table below describes some of the stages he could have used.

Place a tick (v') in the box if he used this stage in his test and place a cross (%) in

(3)

Description of stage Tick / cross

He tried to isolate digitalis from foxglove plants.

He tested digitalis on healthy humans.

He used a placebo to make sure digitalis worked. v~

ﬁ ResultsP!

4

a Cross.

us

Examiner Comments

This gains no marks - the only box
completed is incorrect - it should be

2@ ResultsPlus

Examiner Tip

A blank space in a table, when the instruction
is to place a tick or a cross is not interpreted as
a cross, but as an indication that the candidate
does not know the answer.

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

Most candidates understood the concept of a placebo. The most common marking point
scored was a description of the placebo effect and a few candidates defined the placebo,
although there was a tendency to incorrectly refer to the 'emotional' effect. Surprisingly
few answers included the fact that a placebo is inactive. There were very many (different)

creative ways of spelling 'psychological!

Many answers talked about checking if the drug was effective rather than the idea of a
comparison or control. Although many discussed comparison they did not always say what

they were comparing the placebo to.

Incorrect descriptions of a placebo included: ‘placebos are animals used for testing in place
of humans’ and ‘placebos could be used as a cheaper alternative for the drug’.

(b) (i} Explain why placebos are used to test the efficiency of new drug treatments.
(2)

__________________________ p Ia,cakmarew/\umﬁmpmMofoka:%ﬂ%imR
s fok exaddy). Adke. . e acma@ _________ so..they...can. e wed......

_____ ACkUMY.... b Compped... .. ... A QBaN... T k... placels............
...... BYRCE. oo

us

Examiner Comments

One mark for 'inactive form of the drug'
and one for reference to comparison.

(b) (i) Explain why placebos are used to test the efficiency of new drug treatments.
(2)

PAL0eS Qi . ot yhsT (e Ne. doua. dested. ...
e A RNICSN

exqpt. thoat . \acks e
WL Me S PAMEDS Nowe effCcts on yatients. .

Gabt(actld £om Ane. weasace  of improve st oF Ave

vel Ara we il A ke sted.
ﬁ ResultsPlus

Examiner Comments

Full marks for this response. A creditworthy
description of a placebo, followed by reference to
psychological effect and then an indication that the
candidate understands how this would be used to
measure the relative effectiveness of the drug.

GCE Biology 6BI02 01
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(b) (i) Explain why placebos are used to test the efficiency of new drug treatments.
(2)

}\ EQH h withouk ‘H‘{ d(u () F/"l cehg ~§ruug...

alt. used ar o copdre\.

ResultsPlus

Examiner Comments

One mark for description of the
placebo group as a control.

@ ResultsPlus

Examiner Tip

If this response had explained that the
placebo contained no active drug it would
have gained full marks.

Make sure there are enough relevant
details.

GCE Biology 6BI02 01




Question 3 (b) (ii)

Generally a well answered question. Most students were aware that a double blind trial
reduces bias or prevents the medical staff influencing the results in some way. Fewer
candidates mentioned that patients were split into two groups, referring to individuals,
rather than considering the actual drug trial.

Some students lost marks because they mentioned that the patients did not know the
concentration or dose of the drug being administered instead of saying that neither patient
nor doctors know who has been given the real drug or the placebo. There were also some
responses mentioning that patients and doctors do not know what the patients are being
treated for. Other odd responses described a trial in which the patients were blindfolded or
trials on blind patients.

Grammar caused problems for candidates here, with a large variety of grammatical misuse
of the word bias, for example as a verb or referring to ‘biasness’. Another difficulty for
many candidates was constructing a sentence to satisfy mp2: the neither — nor construction
proved elusive to many.

" (if) Explain what is meant by a double blind trial.

. ‘:hc’,djucj ___________ ’c:r'em_hwn‘:mt%uhj _____ Nesthner....£ne patent .
or. En€. Aoduds. inou. aincch. . greup haa oeen

. .%.i..v.(iﬂ_...t_t.\ﬁ p\QCﬁmQr\dwwc_the:haaurﬁdr»ﬂ'ih“b _______
‘ 1S done & vedote bion .

ﬁ ResultsPlus

Examiner Comments

(Total for Question 3 = 7 marks)

This gains full marks - a very good answer gains all 3 marking
points : one for 2 groups of patients, one for one group given
the placebo and one the drug, neither doctor nor patients
knowing who has the placebo and one for reduction of bias.

Examiner Comments

This just receives one mark for description of two groups of
patients, one given the placebo and one the actual drug.

GCE Biology 6BI02 01
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<d\ plaunds clay wenmatmeling. . e Cupataniiy,
A
Results+lus

Question 4 (a)

For some reason this question created much confusion with other core practicals including
the root tip squash practical and the investigation into mineral deficiency. Many gave
detailed descriptions of the processes involved in the root tip squash procedure followed by
an examination of cells under the microscope for totipotency.

Quite a few students thought this experiment could be done using seeds and then went
to suggest that if the seeds grew into plants/seedlings/plantlets, then that would prove
totipotency. The idea that whole seedlings would naturally grow into whole plants did not
seem to occur to them.

However, this was well answered on the whole, with many being awarded 3 marks, as many
candidates showed an excellent understanding of the procedure as they had either carried
out this core practical or made general statements that were creditworthy. References to the
use of agar as a growth medium, including growth hormones, prepared in aseptic conditions
were all common correct points made by the majority of candidates.

Many candidates did not seem to know what a seedling was, some started by germinating
the seedlings and others described how seedlings could be cut from a plant. An interesting,
and not infrequent, misspelling of explants as ‘Xplants’ cropped up (maybe these are grown
in Xboxes?). At the other extreme a nuclear transfer or the use of single cells was frequently
described.

One examiner did report that one candidate thought that an explant would differentiate
into a red blood cell. Perhaps this provides yet another example of candidates learning past
paper mark schemes and then failing to apply their knowledge to the actual question.

(a) Describe how you could use a plant tissue culture technigue to show totipotency

In cotton plant seedlings.
(4)
Fuct el would Qetpout d&msﬁb Leldem el cngd q‘w_:.\hl& A
wakh. . e d . Yo rmuad dhan lioae dhese  seadh % ncubar
for dute <o E'!UJ F.'.LAJJ.&'/‘: @D . gerTLneR . Yeaa.....ceandd . dhea
i : O [ Y, - \ d
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Examiner Comments

Examiner Tip

This response eventually gains full marks in the bottom half

of the answer. No marks given for describing how to make

up agar or how to grow seedlings. However, marks given for
explants described, also for use of agar and covering to prevent

Avoid providing irrelevant
details which gain no marks.

contamination by micro-organisms. Final sentence gains the
fourth mark for 'form complete plants.
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(a) Describe how you could use a plant tissue culture technique to show totipotency
in cotton plant seedlings.

(4)
An_txplant showld be cut from the cotton

D\GM _____________ h showld then be plagd in o TOTCV S
___________________ g, Which _has bten muxed using aseptic
tthmquu (eg. heating fo kil bacena) and
contans. on even spread. ot nuknent dnel
passtbly groweh reguladors. The Container in
whuch Tt qgor $ txplant 1 n fhowld be. covere.

with clear maderial 1o prevend bacteria from

endering (resubtung o the growth of hormpud
pathogens) bud allowing un L@M: The Tube
6h0u1d be plawd. . con,tromd ________ 85 (e

warm _temperadure . with plenty
e for o week. Pfir thit time, we cen {olen -
Uy totipotency. If a nw plant (roots Stem,
leaves) has/is developung, the tells fom thodt
regon ane Rytipotent:

Jofeby + Cad ay from the bogy when
Clx{m 1% V) QKP\W*"OCPWO\({ Q)U:lfﬂ
Uto the Skan.

Examiner Comments

An excellent response, scoring marks
for each single marking point.

Everything here is relevant, clearly
written and easily readable.

GCE Biology 6BI02 01
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(a) Describe how you could use a plant tissue culture technique to show totipotency
in cotton plant seedlings.

(4)

TUKE plant NG S prom cplant

1ot m@w [Amlac By 0%

QC RNt -

Ploce PO INe 0 cautus andodd

CCONE. CONCERRTNON. ¢ Q. QIoN
\ coneennaien 1S 0RO

Qoeorohe.

Leoxxae (O QY\SL\K‘? \f Q\O\b\\ \\U) (X}L\\D@r
QUERACN. oMoy Qf

Examiner Comments

This response is typical of those that indicated
lack of familiarity with the practical. Some points
are recalled from mark schemes for questions
on the effect of mineral ion concentrations on
the growth of seedlings - but no marks can be
given.

0/4
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Question 4 (b) (i)

Most candidates achieved full marks for this question, with some accurate manipulation of
data. Those that lost marks often did so for not pointing out that the decrease in totipotency
was only observed up to 21 days and that the increase was for seedlings over 21 days

old. The interpretation of the trends shown by the data was difficult for many students so
they resorted to quoting data from the table which is not enough to gain marks. A humber
of candidates made sweeping statements without really analysing the data and checking the
accuracy of their assumptions.

Very few referred to the result at 28 days being a possible anomaly.

(i) Describe the effect of age on the percentage of seedlings showing
totipotency.
(2)
uvfu LN e, e ("kx’tﬂ/\}ﬁ‘}x. sl
A Q-Q._O\\L\_/'\ﬂ (...0 l,-ﬂx, V\‘j %t-\-p“rﬁ/\t—j Ac~eoe,
"m-} U Ton Novrser ook 7 Ek_suh&ﬁr e

| mj( N Y Py ]'_)\j 20%. Adeonn YO

Examiner Comments

A very good response, not only recognising a fall in
totipotency up to 21 days and an increase at 28 days,
there are also 2 examples of correct manipulation of data.

(i) Describe the effect of age on the percentage of seedlings showing
totipotency.
(2)

Examiner Comments

Although, on first glance this appears to be a very good

answer, and it does gain full marks, there are no marks for
manipulation of data. This shows an example of copying out the
figures without attempting to manipulate them in any way.

Marks are given for recognising a decrease in totipotency from
7-21 days and an increase at 28 days.

GCE Biology 6BI02 01
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() Describe the effect of age on the percentage of seedlings showing
totipotency.

(2)
As ot . \nckeases  tae ek potency.. <k

ﬁ ResultsPlus

Examiner Comments

This response gains no marks. Although the
candidate states that totipotency falls with age,
there are no parameters provided for the age range
over which this occurs. No marks can be given for
simply repeating data from the table regarding
levels of totipotency at 7 and 21 days.

A
Q ResultsP
Examiner Tip

This could have gained full marks had the
candidate rephrased as follows:

'As age increases from 7-21 days the totipotency of
seedlings decreases'.

'At 7 days the seedling had a totipotency of 76%,
which was 36% more than the 40% at 21 days'.

Greater precision gains marks.

us
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Question 4 (b) (ii)

This question was well answered by the majority of candidates. Most candidates were able
to state that the experiment needed to be repeated. However, very few were able to state
specifically that it was the 28 day group that appeared to be anomalous and should be
repeated. Many candidates appreciated the need to increase the number of ages over which
the seedlings were tested and some appreciated that the experiment should be extended
above 28 days.

Some candidates struggled to explain the idea of repeating everything, and also failed to
explain that there should be more seedlings ‘in each group’ rather than just 'more seedlings'
unqualified.

The most common mark-/osing strategy was to suggest controlling variables, which would
have improved the validity of the investigation, rather than increasing the reliability of the
data. Although most candidates seemed to have a good understanding of what reliability
means in an investigation they struggled to express it clearly.

(i) The scientists were concerned about the reliability of the data.

Suggest how the data could have been made more reliable.

NMake . B wervals betsnoes  coch a0
of  <wedlwves... . svaler. .. ?L‘)Qﬂk e oxadk
& least e ond.... caladate

ResultsPlus
Examiner Comments

Two marks given here - one for smaller intervals of age between
the seedlings and one for repeating the experiment at least twice.

(2)

(ii) The scientists were concerned about the reliability of the data.

Suggest how the data could have been made more reliable,
(2)

«7 4 Fa
Vi expeamond.. Codd. ke r{f?c_wff.,J ot LRLh. .3 R rj/ wRAKung

about ... S. hmes.: )rDLw WJ Jc.ﬁdf’.ﬁu\jj 0ol Aoore becrs
' £ J 1

;&:QQ .7"{7;% On ﬁ»} Dok, et » _,r,fjn.-.f ... AR W—y\cﬁc,.
(_-am;. 11 +enuj e

ﬁ ResultsPlus

Examiner Comments

Only one mark here for repeating at each age of seedling about
5 times.

No mark for stating all seedlings should come from the same
plant.

GCE Biology 6BI02 01
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(i) The scientists were concerned about the reliability of the data.

Suggest how the data could have been made more reliable.

ResultsPlus

Examiner Comments

Just the one mark here for reference to
using more ages of seedlings.

Examiner Tip

Note the number of marks - for 2
marks, more than one idea is needed.

GCE Biology 6BI02 01
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Question 4 (c)

A large number of candidates apparently did not grasp what this question was asking for.
Of those that did, many got the right idea but did not refer to time so did not answer the
question precisely and therefore failed to score. Some, presumably in response to the part
of the question that said ‘give evidence’, simply stated the figures from the graph and/or
table.

It was the need to provide data with date ranges that meant many did not score marks for
part (i). In part (ii) the difficulty was in stating that the totipotency 'increased'. However,
there was a good deal of evidence of amendment to answers for (i) after the clues given by
answering (ii).

(i) Many candidates had difficulty in identifying specific evidence and were unable to give
both trends and dates. There were some who described a positive correlation between age
and phenol, or a relationship between age and totipotency, but failed to make the next step
and describe the link between phenol and totipotency. However, most could tell that as
phenol increased the totipotency reduced, but the vast majority of candidates failed to state
over which days the phenol increased and the totipotency decreased (many just saying over
a period of time). Some also claimed that this relationship continued up to 28 days.

(ii) This was answered very well. Most candidates were able to state that the 28% day (or
between 21 and 28 days or after 21 days) showed increased phenol as well as an increased
totipotency.

(c) Ascotton plants grow, they release a substance called phenol.

In another investigation, the scientists measured the concentration of phenol
released by seedlings.

The results are shown in the graph below.
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() Using the information in the table in part (b) and the graph, give evidence to
support the hypothesis that phenol reduces totipotency.
(1)
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(i) Using the information in the table in part (b) and the graph, give evidence
that does not support the hypothesis that phenol reduces totipotency.

B : YA ha. .................. .,...31@..3 M 0. pmol ...... cmmnha.m

HOl PORAANM -

ﬁ ResultsPlus

Examiner Comments

(i) - Nice clear answer, stating that as concentration of phenol
increases from day 7 to day 21, the totipotency decreases.

(ii) - clearly stated that from days 21 to 28, phenol is still rising
in concentration, yet the totipotency increases.

2/2

(c) As cotton plants grow, they release a substance called phenol.

In another investigation, the scientists measured the concentration of phenol
released by seedlings.

The results are shown in the graph below.
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Using the information in the table in part (b) and the graph, give evidence to
support the hypothesis that phenol reduces totipotency.
(1)
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(i) Using the information in the table in part (b) and the graph, give evidence
that does not support the hypothesis that phenol reduces totipotency.

(m

ﬁ ResultsPlus

Examiner Comments

(i) no marks here as there is no time scale provided,
simply a statement that phenol reduces totipotency 'over
time'.

(ii) 1 mark is given here as there is a clear recognition
that at 28 days the concentration of phenol is at its
highest yet the totipotency of the seedlings increased.

2@ ResultsPlus

Examiner Tip

Read the instructions with care - this question clearly
states 'Using the information in the table in part (b) and
the graph.'

Make sure that these instructions are followed, and if
asked to provide evidence from tables or graphs, look at
the figures and use them!

GCE Biology 6BI02 01 29



(c) As cotton plants grow, they release a substance called phenol.

In another investigation, the scientists measured the concentration of phenol
released by seedlings.

The results are shown in the graph below.
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(i) Using the information in the table in part (b) and the graph, give evidence to
support the hypothesis that phenol reduces totipotency.

(m
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...... m;gh%gm&*&dh\*ﬁ&&n&sﬂm;
(i) Using the information in the table in part (b) and the graph, give evidence
that does not support the hypothesis that phenol reduces totipotency.
(1)
........... A"Zﬁﬂ»&h%p\zr\i}!;sk&«r%\:&
L\HJ\MJ&GMOWL“’SW ......... Posk bmnhkf.tm\.in,m ....................
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ﬁ ResultsPlus

Examiner Comments

No mark here for part (i) - however, if the
candidate had written 'From 7 days to 21 days...',
they would have gained the mark.

(ii) gains the mark for recognising the fact that
at day 28 totipotency was higher than at 21 days
although phenol levels were still rising.
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Question 4 (d)

Answers to this question ranged from the highly competent to the extremely garbled. Poor
use of language caused students to lose marks here. Many candidates failed to correctly
use the phrases ‘differentiate to become’ or ‘give rise to’. Instead they used terms such

as ‘produce / turn into / develop into / become / grow into / divide into / form’. Stem

cells divide to give rise to more stem cells as well as differentiated cells, if they ‘became’
specialised cells, there would eventually be no stem cells left.

On this paper, the incorrect terminology was only penalised once, allowing candidates to
achieve one mark rather than zero. This permitted marks to be gained by those who knew
the difference but phrased their answers poorly.

The vast majority understood the general difference between totipotency and pluripotency,
although a large proportion of candidates seemed to have difficulty differentiating between
'embryonic' cells and 'extra-embryonic' cells. This cost marks depending on the context, for
example those stating that ‘pluripotent cells give rise to all cells except embryonic cells’ did
not score that marking point.

(d) Human stem cell research involves the use of both totipotent and pluripotent
stem cells.

Describe the differences between a totipotent stem cell and a pluripotent stem
cell,

(2)

’Tl‘\"ivw Ao cam yive Yo qu\ )

Mpw ml‘- ______ cennr 3Dr¢ vise \-o

AT ) P75 LR ¥ 2 S okt ec  eftra-
~omboryenic.  amd  YBRpdrent— calle

ﬁ ResultsPlus

Examiner Comments

This is a very good answer, gaining full marks.
Correct use of terminology even though the word
'give' has been missed out of the first line.

The fact that pluripotent stem cells could not give
rise to totipotent cells is also creditworthy.

GCE Biology 6BI02 01
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(d) Human stem cell research involves the use of both totipotent and pluripotent
stem cells.

Describe the differences between a totipotent stem cell and a pluripotent stem
cell.

Cle

N .
grem Cel 4G when  Pne el Wa  Con. ,_j'v‘ﬁ?__'i_‘»fﬁ
LY

o poang o0 gs, . ook 00k @\JLNUUMWJ
~ .

<E% ResultsPlus

Examiner Comments

Despite the use of the phrase 'give rise to', no marks
could be given here. The phrases 'anything in the
body' and 'many things, but not everything' are far
too vague to be worth credit at this level.

If the word 'thing' had been replaced with the word
'cell', full marks could have been awarded to this
response.

00 ResultsPlus

Examiner Tip

Remember to use correct
biological vocabulary and avoid
the word 'thing'!
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Question 5 (a) (i)

Many candidates seemed to be trying to recall their own results from when they carried
out this investigation rather than looking at the table, as their descriptions didn’t always
reflect the data provided. Another issue was simply quoting data from the table instead
of organising it into trends and then those who got the trends right often failed to provide
relevant data to support them. Typical responses said that as mass increased, distance X
increased ‘up to a point’, but didn’t state what that point was. It was often stated that ‘as
mass increased so did distance until 250g when it broke’.

Most candidates did not appreciate that the distance only increased up to 150g,

however, most were able to state that the distance remained constant from 150g to 200g.

Also many candidates incorrectly stated that the greatest increase was from 50g to 100g
because it doubled in length.

(i) Describe the effect on distance X of increasing the mass.

T distance X wil puedase as L map m&&%
Lo tuadly Fwill (i s highest diffandt oad dién
wi-shapmnet— e D0t A5 will beeale, |

=M
Results¥lus
Examiner Comments
A typical response that gained no marks. A general

statement that does not describe the effect on distance X
of increasing the mass.

(i) Describe the effect on distance X of increasing the mass.
(2)

T'ﬁr_frqs‘;_ng the mass ,increases 1ne A_I'S‘“anre

™~ 1
X . \/Dhc—h _'_“lxo_ . e 9 g Las s C)c}’ +_\.._e S hance

WAl O %wrvetJ D) e, '11 Kas Imereased o

r‘;c‘g 2 s Ci.l'_')\'r_alr‘\CC‘ 17 O rEa Bﬂ::l 4 AEPA Y

of VI
Examiner Comments
No marks for a general statement followed by repetition

of the first two sets of data from the table. No trend has
been identified or described.

GCE Biology 6BI02 01
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() Describe the effect on distance X of increasing the mass.
(2)

Distamce X moeales Gy WAOAS  IACKRAZCL OP. Uil
et O RIE0ON. WALS. Droaole tha  fibre, A TS . Cose
2509.. Howeuef,, .1$0g.aud . 200g. bt ad. o
ISt CO of Sem. suggestidg. that as yod get Closer
the waasS thot proako the (i thoy clstoule
cant intRade, WS at Ak wandwuum . tendil. Strelgs -

ﬁ ResultsPlus Q ResultsPlus

Examiner Comments Examiner Tip

No mark for stating that the distance X Check the data with care - make sure
increases with mass up to 250g, but one that sweeping statements are correct. A
mark is given for '150g and 200g both close look at the table of data shows no
had a distance of 5cm’. further increase above 150g.

(i) Describe the effect on distance X of increasing the mass.
(2)

Xowad muuwo((:j ...... Sem. . howestr.... fmm B ‘S(&? & 20%
. Aigrene. X dud. peok.. LMMM! ..................... L/Mrﬂuw Land.at. . 15%
Fﬂbtt el :Umj'(ort A e fmsllwe W@%m.m Ay Abe.

W&é.ﬁéu?&-ﬁm lm:jk,t e, the Distance. 2. anrc.«.):,.& ______

<I:F ResultsPlus

Examiner Comments

A good response - one mark for 'as
mass ... increased from 0g to 150g the
distance X was increased' and one mark
for 'however from 150g to 200g the
distance X did not increase any further'.
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Question 5 (a) (ii)

This was very well answered by the majority of the students. Some excellent answers were
seen which suggested they started with 10g increments and then set about refining the
result with 1g increments.

Some gained 2 marks by stating that the experiment should be repeated at masses
including 210g, 220g, 230g, 240g and 250g.

A minority suggested measuring distance X to the nearest mm, which indicated poor
interpretation of the question. Others suggested using a Newton meter and one inventive
candidate described attaching a beaker of water to the fibre and gradually adding more
water until the fibre broke.

(i) Another student thought that the data did not show the mass needed to
break the fibre, He suggested that it could be anywhere between 200 g and
250q.

Suggest how a more accurate result could be determined.
(2)

_________ S Senchkr. . eiont. 6.9 XD, SO . \ee.
Loaded Yo o see vonen  Soe | flor  haveakos.

SOV oo e e occuiode 0o Uk o

%\\ltt.k N, v S &' - <

oboe oeovens SO S

ResultsPlus

Examiner Comments

This response gains one mark for
suggesting the use of 10g masses.

(i) Another student thought that the data did not show the mass needed to
break the fibre. He suggested that it could be anywhere between 200 g and
250 g,

Suggest how a more accurate result could be determined.
(2)

............ A%zpaﬁ,%mswﬂmﬁé TS S

Examiner Comments

This answer gains both marks - one
for using masses of 10g, and the
other mark for using these smaller
masses after 200g has been added.

GCE Biology 6BI02 01
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Question 5 (b)

Few candidates achieved full marks on this question, with candidates making the same point
several times rather than being able to give a well-balanced description; however, many
earned 4 out of 5 marks. All marking points were seen, but not usually within one response.
Generally, the question was answered well by the majority of candidates, with marks being
gained for description of variables to be controlled, standardised method of applying masses
and repetition. Although repeats were often mentioned many forgot that these allowed
mean results to be calculated, although several candidates ‘created’ averages!

Most candidates got the idea that masses should be added until the fibre breaks, although
many talked about measuring extension only. Named procedures were very vague - usually
restricted to ‘use same’ masses or same distances. A new mass was also spotted in a
number of papers, ‘the 0 gram weight'.

(b) Suggest how you would use this apparatus to enable a valid comparison of the
tensile strength of fibres from two different plants.

(5)

IRt erases-0(-2 A frent. q..LQnt:SD and Teghe £0O Soau..
(WG COLQL FRW. DAY +S. MA AR XHGCHON eQster-
MLASRL. Crone. te_ng ENVSING. QU 1K, enswfg. ol fLOM....
O ThESAME (LAGEA: CONMNCE betidan 2 cloamp sronas...
and _odd. moddin. maslie Of FIbr . Ensuwe Yoo add.
P SAME . mMass. Coch +ime.. AdoL NGSs wHY fLbre onea wr.
ond._NCord._peaking Mass . Make S8 (Ou DS frhinad.

0f..Chne. DA V(,CLIM 50, &mqmw dhe.same, genOH{!P-

_QO_LC.h........_.E_LDN,. ., 3ﬂW\&si~omuN4w\en IR AUTSY /-
DOrhe Some wuldn e Dthev ylant ond cotanour a

e on. Of YOU. wesuttd. (aMpare hoth Meors of P@nts:

™ gN.ﬂ Yy i \'JMQIAIM(} m (L‘:B (Total for Question 5 = 9 marks)
M\ Sriongel s flant ‘¢ tong.

ﬁ ResultsPlus

Examiner Comments

This response just gains 4 marks, although the points are not always
clearly made.

Marks awarded: mp3 for adding the same masses each time to the middle
of the fibre; mp4 for adding masses until the fibre broke; mp7 for wearing
goggles to protect the eyes and mp5 for reference to repeats being used
to calculate means.

mp1l was not given, although there was a reference to fibres being of the
same length, there needed to be two relevant variables about the fibres to
gain the mark and stating that they should be from the same plant is not
relevant in an investigation comparing 2 different plants!

GCE Biology 6BI02 01



(b) Suggest how you would use this apparatus to enable a valid comparison of the
tensile strength of fibres from two different plants.

(5)
W Cibve and Same.  Caeree e

Examiner Comments

This is a well written response, clearly describing
the procedure.

Marks awarded as follows: mp1 for fibres of same
length, diameter and part of plant extracted from;
mp3 for 10 g masses used; mp4 - recording mass
taken to break fibre; mp5 repeats to calculate
averages and mp2 for keeping temperature
constant.
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Question 6 (a)

This question caused some confusion for some candidates. For those that knew the
structure of cellulose and realised that cellulose microfibrils consisted of bundles of cellulose
molecules held together by hydrogen bonds, full marks were readily achieved. However,
there were a significant minority that thought both contained alpha-glucose. Most knew that
there were only 1,4 - glycosidic bonds in both and there did appear to be some guesswork
applied to the presence of hydrogen bonds. At least most candidates did put ticks or crosses

in each space available - very few blank spaces.

microfibrils.

microfibril.

cross (x) in the box.

(a) The Eukarya domain includes the plant kingdom.
Plants are different from other groups of organisms in the Eukarya domain as they
have cellulose cell walls. The cellulose molecules in the cell wall are arranged in

The table below gives four features of a cellulose molecule and a cellulose

If the feature is present place a t‘ick (v) in the box and if it is absent, place a

Feature Cellulose molecule Cellulose microfibril
Alpha (a) glucose * X
1,4-glycosidic bonds v v’
1,6-glycosidic bonds X v’
Hydrogen bonds v X

<DP ResultsP

Examiner Comments

2/4

us

Mistakes made here with the 1,6- glycosidic
bonds and the hydrogen bonds. Neither contains
1,6- glycosidic bonds and there should have been
hydrogen bonds in the cellulose microfibril.

GCE Biology 6BI02 01
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Question 6 (b)

The names of the 3 domains have cropped up in many past papers and the specification
does refer to the taxonomic grouping in the three domains. There was a lot of guesswork at
play here by those who had not learnt the names of these groups.

(b) Eukarya is one of the three domains.

Name the other two domains.
(2)

1. . Bxclheq

2. .. Prokaxye .

ﬁ ResultsPlus

Examiner Comments

One mark for the more obscure
Archaea domain, but nothing for
'Prokarya' (Both the Archaea and
Bacteria have prokaryotic cellular
organisation)

(b) Eukarya is one of the three domains.

Name the other two domains.

1o Aainoec.,
2 QD‘CQKQO- o

ﬁ ResultsP

us

Examiner Comments

No marks here for Animalia

" or Prokarya - both are indeed
taxonomic groups, but neither are
domains.
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Question 6 (c)

Many candidates found this question very difficult to answer; there were many examples
that suggested candidates knew the answer but struggled to express it clearly. Many

focused on separating organisms into the taxonomic hierarchy. Quite a few just listed out
the order of the different taxonomic groups from kingdom to species and some explained
how species and genus names are assigned to an organism. There was often reference to

placing organisms into Woese's three domains.

Most candidates gained just one mark for the detail of how a characteristic would be judged,
because they had restated the stem of the question - ‘they can be classified into groups

by..."

Candidates were able to say how to classify but failed to actually talk about putting
organisms into groups. Several referred to classifying by looking at similarities and
differences, but unfortunately some good definitions were spoilt by omitting to say that

organisms were grouped in this way.

The key to this question is the command word 'explain' that has been used rather than
'describe' - those who did well showed an awareness of the difference in these instructions.

(c) Scientists classify organisms into taxonomic groups, such as the three domains.

Explain how organisms can be classified into taxonomic groups.

ot 15 Sa.Q '(Jkuml{ijaf’@ Systen . L 15 QS
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ﬁ ResultsP

Examiner Comments

This is an extreme example, but does show the
type of response referring simply to the levels of
taxonomic classification. Although 'phenus' is not
a recognised taxonomic group - a combination of
phylum and genus presumably.

This contains no explanation.
0/2
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(c) Scientists classify organisms into taxonomic groups, such as the three domains.

Explain how organisms can be classified into taxonomic groups.
(2)

Examiner Comments

This example gains one mark for the
description of anatomical and physiological
similarities. If the candidate had gone on
to explain that organisms sharing these
features would be placed in the same group
they would have achieved full marks.

(c) Scientists classify organisms into taxonomic groups, such as the three domains,

Explain how organisms can be classified into taxonomic groups.

LT V7SN SO 1-¥.0.17 L . A O 4.1 1 uxps

ouiording | FO. .. oneued [ I chovachadics | Tk

ﬁ ResultsP

Examiner Comments

This gains 2 marks - one for placing
organisms into groups according to shared
characteristics and one for using DNA
profiling to identify these characteristics.

GCE Biology 6BI02 01
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Question 6 (d)

There were plenty of candidates gaining full marks for this question, which either named

or described peer review as well as a discussion of scientists repeating the experiment.
However, a sizeable majority seemed to misinterpret or misread the question as ‘why’ rather
than *how’ Woese’s work was critically evaluated. The word 'critical' was also interpreted as
referring to other scientists being unfavourable or derogatory with regard to Woese and his
theory. This suggested that only the first part of the question was read properly or that the
process of 'critical evaluation' was not fully appreciated. It is vital that candidates read all
parts of the question.

The biggest issue with this question was a failure to understand what the question was
asking. Too many students explained why the theory wasn't accepted and talked about

the domains themselves. Again, the mention of domains in the stem of the question
apparently caused some candidates to go off at a tangent and discuss classification, rather
than the scientist. Correct answers were avoided by quite a lot of candidates. Evidently
Woese made good use of the internet and he also seems to have kept a journal! There was
also a creative response that imagined a gathering of scientists examining cells under a
microscope before all agreeing with Woese and then having a party!

(d) When Carl Woese first suggested that all organisms could be classified into one of
the three domains, his ideas were not accepted.

Suggest how Woese's idea was critically evaluated.
(3)

bo checK ik hala s relicble, o

Ofhet....SCren "uls PCH{ mmmrd_ e i}
Ofher. scienbists. .. checked . i€ simle :sh«,%
(0as Cmduc:.‘q,é_ . (‘rﬁn' . “{'5 C;m{:a.r(’. . _.rrxu.f. l‘.r. _—

ﬁ ResultsPlus

Examiner Comments

Typical of many responses - this gains 2
marks for reference to peer reviewing and
repeating of his experiments.
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(d) When Carl Woese first suggested that all organisms could be classified into one of
the three domains, his ideas were not accepted.

Suggest how Woese's idea was critically evaluated.

(3)

_______________________ faw LS cenend b s peds ian W\Mo

ResultsPlus

Examiner Comments

A very good response describing peer review, replication of
experiments and presentation of ideas at a conference for discussion.

(d) When Carl Woese first suggested that all organisms could be classified into one of
the three domains, his ideas were not accepted,

Suggest how Woese's idea was critically evaluated.

> Fard, woese jdeas naddd ke reode/ 17 4 Xae}é)‘%& d
95? _____ peer peuden DW Sewntish e .

w»mwedhw

Examiner Comments

% ResultsPlus

Lots of ideas crammed in here ... sufficient for 3 marks. This response
covers the ideas of publication in a scientific journal, peer review and
repetition of experiments.
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Question 7 (a)

Although this seemed to be a straightforward question asking candidates to identify stages
of mitosis from a photomicrograph, only just over half of all responses gained full marks.

The main problem appeared to be that many candidates did not check which cells were
actually labelled X and Y.

Cell X was often claimed to be undergoing prophase, even though the chromosomes were
quite clearly gathered along the equator of the cell.

(a) Name the stage of mitosis shown by each of the cells labelled X and Y.
(2)

X .. ...Nieko.phase
Y AR o\_p\\ms_.e.

ResultsPlus

Examiner Comments

A correct response - gaining 2 marks.

A

ResultsPlus

Examiner Tip

Double check the letters on the
diagram when asked to label
structures or name stages in mitosis.
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Question 7 (b)

The vast majority of candidates scored highly on this question, suggesting that the stages
of mitosis are generally well known. Most candidates were able to state at least four of the
events of prophase and were thus able to achieve full marks. Although most candidates
managed to express themselves using appropriate vocabulary, occasionally a lack of
precision in language caused problems, e.g. ‘nucleus breaks down’, rather than ‘nuclear
membrane breaks down’. The spelling of nucleolus was a challenge to many, with the hybrid
‘nucleous’ making several appearances. Some candidates did not appear to be able to
differentiate between the words 'chromatin’, 'centrioles' and 'centromeres'.

There were also some instances of marks being lost due to describing the ‘supercoiling’ of
the DNA.

However, it was obvious that many candidates had thoroughly learnt all the events that
occur during the different stages of mitosis.

{b) Describe what occurs during prophase.
(4)

Tl ChomosOMRE . ol asd . conolense  ae. Tuat .
Hioyy... 0EOQMNQ. wsible . Tha.. DUCLLOS Memcw
bseaded. . a0, . .al0g. otha. Tus.. N UCIEOUAS, . Ao 09
e ChaeomoSomas.. o rmoue preadu. The- crotnoles
Aucdn ~AANG code.. 0. Pua _O_P_Po_sl_ﬂ pofes o.f'.‘ +LA.Q,
...... 2ell...onal.. begio.to.. peorom. ua..spndle o Tae
AR O ETNRS. ... AT L. V... BN O QAT ;}_GH(LQPJ___ _

ﬁ ResultsPlus

Examiner Comments

A good answer gaining marks for condensing
of chromosomes, break down of nuclear
membrane and nucleolus, migration of
centrioles to the poles of the cell and the
formation of the spindle.

5 possible marks for a maximum of 4/4

GCE Biology 6BI02 01
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{(b) Describe what occurs during prophase.
(4)

du.r‘wj _prophase., . e . Oucleulns breaks  enwelope .. .

breaks . down, .. Spirdle .. fibre . forens. .,  chomosome  om
\led

mu‘:t--}o the .. Opposife... foles, . Chomosomes . Condenge

l:tcnm‘;v_ Sodrer and  Shorlr.

ﬁ ResultsPlus

Examiner Comments

This is a jumbled answer, indicating a muddled
knowledge of the events at the separate stages of
mitosis.

Marks can be given for condensing of chromosomes,
break down of nucleolus (but not envelope without
more detail), and formation of spindle.

However, had this been a QWC question where either
spelling or logical sequencing were being assessed, this
would not have scored 3 marks - nucleolus is misspelt
and the chromosomes are not pulled to the poles
during prophase.
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Question 7 (c)

A substantial number of responses correctly identified interphase, but very few were able to
give a coherent reason; some candidates wrote quite a lot without saying anything useful.
Several said the nuclear membrane was present although it wasn’t realistically visible on
the photo or went on to describe the details of DNA replication or organelle synthesis rather
than the visible clues.

Cytokinesis was the most common incorrect response as they thought the cell was splitting.
Many candidates were under the impression the cell had only just formed the cell wall
between it and the one next to it in the image. Other incorrect responses listed other stages
of the cell cycle having looked at the wrong cell in the picture.

There was a clue in the stem of the question, where it was clearly stated 'Cell Z is not
undergoing mitosis' and then asked for suggestions for 'which stage of the cell cycle it is
undergoing', this really doesn't leave much option if the cell cycle and stages of mitosis are
known.

(c) Cell Z is not undergoing mitosis.

Suggest which stage of the cell cycle it is undergoing.
Give a reason for your answer,

ﬁ ResultsPlus

Examiner Comments

One mark for interphase, but nothing for 'all the DNA and
organelles appear to be synthesising' - these details are not
visible and would not provide a reason for choosing this stage.

(c) Cell Zis not undergoing mitosis.

Suggest which stage of the cell cycle it is undergoing.
Give a reason for your answer.
(2)

r

:1—&:, 2. ke, _a{aaj_l\u_ AL ._frtw-d‘ ok nucley
prsent.

“Te\ophase ecavse. & cubplasm . 5. divided
f g

ResultsPlus

Examiner Comments

No marks for telophase. Read the instructions with care - the

question states 'cell Z' implying a
single cell and not 2 cells.
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(c) Cell Zis not undergoing mitosis.

Suggest which stage of the cell cycle it is undergoing.
Give a reason for your answer,
(2)

Cell 7. \s

ﬁ / ResultsPlus

Examiner Comments

No marks here - again, this candidate
has not clearly read the question
which refers to a single cell.
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Question 8 (a)
There was a good general understanding of the topic by most candidates.

Although there were many excellent answers, most students seemed to struggle to
understand what the question was driving at and gave vague, often irrelevant discussions
of gene pools and adaptation. Candidates also discussed points of a captive breeding
programme that would not increase genetic diversity, such as the zoo protecting the ferrets
from predators, indicating that they missed the point of the question.

Although the question asked how captive breeding programmes maintain genetic diversity,
many described how this could be increased, with little or no understanding that the
number of alleles remains the same unless there are losses or mutations. They also did not
recognise that, although the alleles present can be shuffled to give different combinations,
this alone does not constitute an increase in genetic diversity or the gene pool of a
population.

Answers often did not contain sufficient information to achieve full marks, suggesting that
they had not checked how many marks it was worth. There were many incorrect references
to ‘interbreeding’ rather than ‘inbreeding’, although sometimes it was evident that the
candidate intended the latter and not the former. Some candidates used the term ‘species’
from the stem of the question to make statements that would have been incorrect, had the
mark scheme not allowed for the use of the term in this context, for example: ‘more of the
species were produced’.

Better answers discussed stud books, selection of mates and transfer of ferrets between
zoos. There were also very good answers including all the concepts of ‘inbreeding
depression and genetic drift’. A surprisingly small number mentioned that captive breeding
actually increased the size of the population.

Overall the questions included a lot of explanation that did not apply to the question and
most answers included relevant content, but they were often over-complicated and poorly
focused.

Meanwhile, we have learnt that black-footed ferrets appear to be ‘captivated’ by living in
the zoos, zoo exchanges were a good idea as the ferrets ‘would get bored and depressed
stuck in one zoo all the time’ and ‘zoos clean the females to make them more attractive for
mating’.

GCE Biology 6BI02 01
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*(a) Suggest how this captive breeding programme in the six zoos ensures that
genetic diversity is maintained in this species.

(5)
-T[hﬁ\_\j,,br__ﬁed....mmx.e.um&sp.e.mé,s_,, _____________________________________________________________________________________________________________________________________________
"Thgy de.Nak. breed. Q. OANALS WNG. 00 0l 0ked. (i cLshouy)
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" AKAE. O O WG CONEOCK e
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Sinnply Nandung.. . k0.0

<I:% ResultsPlus

Examiner Comments

This response gains only one mark for
suggesting that the ferrets are not bred
with close relatives ('incestually').

The points about how zoos prepare
animals for re-introduction to the wild
are not relevant to the actual question.

A
@ ResultsP

Examiner Tip

us

Bullet points are a good idea and this candidate
has made sure they have made 6 separate points
in an attempt to gain full marks - unfortunately
they are not all relevant.

Do not rush into answering a question without
reading it thoroughly - not all questions on captive
breeding in zoos require the same answer!
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*(a) Suggest how this captive breeding programme in thg_sg_gogs ensures that
genetic diversity is maintained in this species.

(5)

*!n Captve. breem'ag, | ﬂmﬁ*ﬁ m_l_l__ be asmgm’d

__inw_cm_mngabm wﬂ'hm +iae 200..Q85. wWeLll.as m
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as Haw chanﬂ Maken. = man gmaa wall ge,t ___________
mixed ., W meaning wone. dAfont
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% (renetic AINSHY (S e NUNURS 0% Grfroncat Meles

ﬂ ResultsPlus

Examiner Comments

This gains just 2 marks for implying mate selection and
then describing movement of ferrets between zoos -
although both poorly worded.

However, stating that this will make the 'gene pool ...
bigger' and lead to 'more different alleles' is incorrect.
The question is about 'maintaining genetic diversity' and
not increasing it. Starting with a population of only 18
individuals the gene pool cannot be increased, and the
only way different alleles could be introduced would be
as a consequence of mutations.

OO ResultsPlus

Examiner Tip

When underlining key words in a question, try to refer to
them when writing a response.

GCE Biology 6BI02 01
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*(a) Suggest how this captive breeding programme in the six zoos ensures that
genetic diversity is maintained in this species.

(5)

Ahe. Serceds e Dy oot allowed  to  inkied .

Wit INALASLS. .. e genetic.. . dvelsit W8S thale

iS00 ...........gt.e.a&__ef_ onumber of aleles .. e gene

Feicels...one. . tronsfelfed o  othel  Z0oOs.

+IuS

Examiner Comments

This response gains two marks for reference to
transfer of ferrets between zoos and the use of
studbooks.

As this question was assessed for QWC, the reference
to 'not allowed to inbred' does not gain the mark,

the reason for this is the incorrect context in which
the phrase is used. The candidate states that by
preventing inbreeding, genetic diversity will increase
as a consequence of a greater number of alleles being
in the gene pool - as this is incorrect, the point for
prevention of inbreeding cannot be awarded.

A
Q ResultsPlus
Examiner Tip

Check for questions assessed for Quality of Written
Communication (QWC) - they have an asterisk * next
to them.

For these questions it is really important that key
words are spelt correctly and that the answer is in a
logical sequence.
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*(a) Suggest how this captive breeding programme in the six zoos ensures that
genetic diversity is maintained in this species.

Examiner Comments

% ResultsPlus

Full marks for these points:

prevention of inbreeding mp6; prevention of genetic
drift mp7; interzoo transfer of animals mp5; use of
studbooks mp3; increase population mp?2.

A good answer clearly written showing a good grasp
of the subject matter.
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.

*(a) Suggest how this captive breeding programme in the six 200s ensures that %

genetic diversity is maintained in this species.
(5)
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ﬂExaminer Comments

Full marks here for :

use of studbooks mp3; reduction of
inbreeding mp6; IVF mp8; eliminate
genetic drift mp7 and DNA profiling

described mp).

J@ ResultsPlus

Examiner Tip

Note that this candidate has correctly
underlined 'ensures' and 'genetic
diversity' - correctly identifying the point
of the question.
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Question 8 (b) (i)

The vast majority appreciated that there too few ferrets to be released. Many candidates
were then able to link this with the fact that there would not be enough ferrets to maintain
the breeding programme.

Many also stated that the ferrets would not be able to survive in the wild due to predators
or they were not adapted to their environment. However, this did not gain credit unless

a correct context was given, such as by stating that the ferrets were either not mature
enough or that they had not been given the correct behaviour training by the zoos.

Candidates frequently made reference to maintaining the gene pool and ensuring the ferrets
did not interbreed or that the gene pool was not large enough to allow the ferrets to adapt
successfully to changing conditions. Reference was also made to the danger of inbreeding
due to low numbers.

(i) Each year since 1991, 200 black-footed ferrets have been released into the wild.

Suggest why no black-footed ferrets were released into the wild before 1991,
(2)

Examiner Comments

No marks for this response as it doesn't consider
the impact of birth rate on release into the wild.

(i) Each year since 1991, 200 black-footed ferrets have been released into the wild.

Suggest why no black-footed ferrets were released into the wild before 1991.
(2)

hese been oveulable meaning ENEW all cecd et e

Yeleased . Theve vcoxid be o nske of exanebtion.

ResultsPlus

Examiner Comments

This response gains just one mark for reference
to low numbers of ferrets.
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(i) Each year since 1991, 200 black-footed ferrets have been released into the wild.

Suggest why no black-footed ferrets were released into the wild before 1991,

______________________________________________________ & releasech 0% the, wdd! becaw;

e, wikd Hrae would e less EP&P(DOL{A& G (N
the wild e “This ot inde The  plogpest Offd’u
pRefermme, oneh tnerecss the  aunaunt of tive ouked
\pgdoe. the Qogulatin tweshigh enough 15 b
restoducc, Losiing  fime andh Mmotey,

ﬁ ResultsPlus

Examiner Comments

This gains two marks in the first (long)
sentence - one for reference to birth
rate being too low and one for stating
that there would not be enough left in
captivity to increase the population.

A
2/ OO ResultsPlus

Examiner Tip

Try for shorter, more precise sentences - it
helps both candidate and examiner. When
sentences start to ramble on it becomes difficult
to determine where one point ends and another
starts. That's why this candidate kept writing.
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(I) Each year since 1991, 200 black-footed ferrets have been released into the wild.
Suggest why no black-footed ferrets were released into the wild before 1991.

99,
................... at 1497 only Qrow

.f we i
@AY andione (ol weYast gl
<i&Resulteﬂ“‘:-‘lus

Examiner Comments

This response gains 2 marks - one in the
first sentence for 'population of ferrets ...
too low before 1991' and the other mark
for reference to keeping some to carry on
captive breeding squashed into the lower
corner of the page.

A
@ ResultsP

Examiner Tip

us

Repeating data from graphs will not gain
marks - e.g. 'at 1987 only around 5'.

Squeezing answers into a corner is a
gamble - this was just visible on this
occasion. If you are running out of room to
write your answer, or you've made a mess
of your response, continue on an extra
sheet. That way it will definitely be seen by
an examiner.
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Question 8 (b) (ii)

The main problem with this question arose from failing to read the labelling on the y axis of
the graph, which showed number of births and not population size. However, the majority
of candidates were able to state that either the number of births or the population of ferrets
rose from 1991 to 2000, and that it fell in either 1994 or 2000. The best answers described
the increase in births and qualified this with the actual size of the increase, they also
correctly identified when the number of births decreased.

Some candidates scored low marks as they didn't specify what was increasing or decreasing
or had mis-read the labels on the axes of the graph. ‘Number’ was often referred to but not
clearly linked to either births or population.

There were a surprising humber of candidates who could not subtract 220 from 450 and get
the right answer, and some claimed that 450 was less than twice 220. Others attempted

a manipulation of the data by referring to births increasing by ‘more than double’ rather
than using actual figures. However, there was also evidence of accurate and meaningful
manipulation of data.

(ii) Using the information in the graph, suggest how effective the captive
breeding programme was between 1991 and 2000,
(2)
between  Adl | and | 2000, nember... @f..yths.  iven by
Pack. footer).. Leners.  \neveased.. 200 10 WO . wdmg ohich sugnes

that....coptive .Lqre.-g-'c‘.lt.r.zq PrEagranmmes are... . Cffeckive. Qs the numbes of

births. . qlso.... \hcrease..\n. . caplve L’i\'.-':'(’{.’f‘n@ . - B

ﬁ ResultsPlus

Examiner Comments

This gains one mark only for an increase

in births from 1991 to 2000. Careless
misreading of the graph gives the wrong
figures - instead of 200 and 450, it should be
220 and 450 - however, even if the figures
had been correctly quoted this would not
have been enough to gain the second mark.

A

Examiner Tip

Read the axes on graphs with care - make
sure the scale is being interpreted correctly.
Don't just quote figures, manipulate them!
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(i) Using the information in the graph, suggest how effective the captive
breeding programme was between 1991 and 2000,

(2)

U Crecno X oo kugn

. 4000
________________________________________________________________________________________________________________________________________ Fon bt ths:

ﬁ ResultsPlus

Examiner Comments

Examiner T|p

Luckily this candidate realised that
the phrase 'in births' was needed to
gain the mark!

Checking your answers is
important.

(i) Using the information in the graph, suggest how effective the captive
breeding programme was between 1991 and 2000.

(2)
The... ey OJ,/ . ..b.l.a.ah._:_...fﬁok.@.si. o feorets ......Jr...ep.t.......‘..n.c;.r.f_-..r.a,\ing._........he.ﬂ..ce..
e wans . offective .. LFrea M2 te vaaa the . awmbec. ...
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& 9
ResultsPlus @
Examiner Comments Examiner Tip

This gains one mark for increase in births It's worth carrying out more
from 1991 to 1999 mp1- however, the than one manipulation of data
calculation of the increase is incorrect, the to compensate for mistakes!
difference between 220 and 450 is 230 and

not 445!

But this candidate still gains full marks as
they go on to state that the population fell
from 1999 to 2000 mp4, by 170 mp5 for a
correct manipulation of data.
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Question 8 (c)

The great majority of candidates gained all three marks and showed a good understanding
of the factors affecting population size. Where full marks were scored the most common
answers were explanations about lack of food, possibility of eating either poisoned prairie
dogs or the actual poison and the likelihood of further loss of habitat.

Where candidates failed to gain all three marks it was often for re-stating the same point
with a different example, for example: lack of food and lack of prairie dogs, hunters and
predators, or two separate descriptions of how habitat may affect the population.

Poor answers confused prairie dogs with dogs and suggested that they would attack the
ferrets rather than being their prey, or that the farmers would poison the ferrets to protect
their ‘pets’, having misread the word ‘pest’ in the description of prairie dogs. Although
several candidates identified competition as a factor they did not specify the type of
competition. Very few mentioned disease or the idea of there being too few ferrets released
to produce a viable breeding population. Many alluded to a loss of habitat but failed to get
the mark because they were repeating the phrase in the question by stating that 'only 1%
of the prairie is left undisturbed'.

Some students interpreted ‘suggest’ as ‘list’” and scored poorly as they answered with a
series of single word answers, rather than sentences to explain the factor properly.

A surprising number of answers commented on the ‘closeness’ of the reintroduction
sites or the smallness of the 1% of the prairie left undisturbed, demonstrating a limited
understanding of the size of the USA.

Suggest three factors that could affect the survival chances of black-footed
ferrets when they are reintroduced to the sites shown on the map.
(3)
[ ¥
1 A e ][rm i ’r Yo O LPra [ IE I > i
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Examiner Comments \ Examiner Tip

This example focuses on the poisoning of the prairie
dogs, yet still gains full marks - one less food for
the ferrets (although 'number of food for ferrests
will decrease' is awkwardly worded); one for
implying that the ferrets will die if they eat poisoned
prairie dogs; and one for the ferrets being hunted -
although it seems unlikely they will 'go the farmers
to eat prairie dogs'.

Try to use precise language that
makes gaining marks a certainty
- don't rely on the goodwill of
examiners!
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Suggest three factors that could affect the survival chances of black-footed
ferrets when they are reintroduced to the sites shown on the map.

ﬁ ResultsPlus

Examiner Comments

This gains 3 marks - one for competition between ferrets, one for description of disease
(caused by inbreeding, yet still relevant) and one mark for reference to predation.

A nice variety of factors here - and not one concerning the poisoned prairie dogs!

Suggest three factors that could affect the survival chances of black-footed
ferrets when they are reintroduced to the sites shown on the map.

2 ARUON st AN, (0000 M0 G risiye oy
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Examiner Comments

Only one mark can be given here, even though the
candidate has some good ideas. This is because there
is lack of sufficient detail. The one mark is given for
reference to 'disease’.

Competition for resources needs to be clarified - is it with
other ferrets (intraspecific competition) or with other
species (interspecific)?

The reference to a change in selection pressures suggests
the candidate is thinking of natural selection rather than
survival of a species reintroduced to the wild.

(3)

@ ResultsPlus

Examiner Tip

If there are 3 lines available for each
factor, the examiner is expecting
more than one word for an acceptable
answer.
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Suggest three factors that could affect the survival chances of black-footed
ferrets when they are reintroduced to the sites shown on the map.
(3)
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ﬁ ResultsPlus

Examiner Comments

This candidate has interpreted the
question as asking about the types of
adaptation that will affect the survival
of the ferrets. Sadly, this has resulted in
no marks being awarded.

@ ResultsPlus

Examiner Tip

Double check the context of the
question, do not 'skim read' - make
sure you have read every word and
not filled in the gaps from practice
papers you've attempted. Questions
may appear similar, but there are often
subtle differences. Answer the question
you're faced with, not the ones you've
practised.
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Paper Summary

In order to improve their performance candidates should:

read all of the details in the questions carefully making sure that they consider the
context before writing their answers;

develop a familiarity with the subject specific vocabulary encountered at this level and
learn how to use key words and phrases with precision;

review all of the recommended core practicals with particular reference to laboratory
procedures, ensuring that there the objectives of investigations are clearly understood;

gain practice at interpreting information presented graphically and in tables;
practice simple mathematical calculations - subtractions, and % differences;

practice writing longer responses to develop skills in expressing ideas using appropriate
scientific terminology.
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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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