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Introduction

There were some quite challenging questions on this paper where some candidates
struggled to score significant marks. This was notably the case for Question 1(b)(ii)
and Question 1(c). Detailed comments on these are made in this report. The more
accessible questions were Question 2(a) and Question 2(d).

As ever for Question 1, it is important that candidates are thoroughly familiar with all of the
nine core practicals. This means the basic practical, as carried out or seen, together with all
of the background theory and data analysis. WBIO3 is a skills-based paper but knowledge

is still needed in these areas. For Question 2, it is essential that candidates are familiar with
the requirements of the domestic visit/issue report on page 80 of the specification (Issue 6).

This is currently still available at https://qualifications.pearson.com/content/dam/pdf/A%20
Level/Biology/2013/Specification%20and%20sample%20assessments/9781446910702_GCE
Lin_Biology_lssue_6.pdf

However, this specification will not be used after this summer so centres are advised to
download the document as soon as possible.
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Question 1 (a) (i)

A wide range of dyes can be used to stain chromosomes. Those most likely to be available in
schools are orcein and toluidine blue, but the mark scheme allowed for other possibilities.

(a) (i) Name a suitable stain for observing chromosomes in a root tip squash.

(1)
....................................................................................... Toduleme.
A
, &4\ ResuitsPlus

Examiner Comments Examiner Tip
Only the name of the stain was Try to make sure you can spell technical terms correctly.
needed and examiners were quite Make sure you know the key part of the name of
generous on spelling, as illustrated substances in which the name has more than one word,
here where the mark was given. although in this case benefit of the doubt was given, but

see the next example.

_______________ P\a&:&(&u&

ﬁ ResultsPlus

Examiner Comments

In this example the 'unimportant' part of the name has been
given, and the candidate has quoted a substance which is
NOT a stain at all. The orcein (in acetic or ethanoic orcein) is
the stain. Orcein on its own was awarded the mark.

Question 1 (a) (ii)

In any scientific procedure, a number of variables may be involved. However, questions

may be asking for candidates to choose from a sub set which has specific importance.

In this question, variables which 'could affect the number of dividing cells' were what was
required. Many candidates did not recognise this and so chose variables which might be

relevant in the wider procedure but not in this narrower sense. This was the cause of
many lost marks here.

(i) There are variables that could affect the number of dividing cells.

Give two variables that would need to be controlled. Describe how each
variable could be controlled.
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O,f ...... feeds: R,

How it could be controlled . €. amount.. er.. Volvme | Q-{' ........ AacetiCon
_____ Orein, odded  to. tae. oot Hpg. Shoud . be . the.  Same:

A
ﬁ ResultsPlus Q ResultsPlus

Examiner Comments Examiner Tip

Here, the first variable is fine. The second one, Always read everything in a question
amount of orcein, may have an effect but it very carefully and structure your
will not be on the number of dividing cells, but answer accordingly.

rather, maybe, on the intensity of the staining of
the chromosomes. The answer scored 2 marks.

Question 1 (a) (iii)

Many candidates provided stock answers to 'why replicate?’, such as 'to find the mean' or
to 'ensure reliability'. Neither of these is correct and therefore the majority of candidates
achieved no marks on this question.

(iii) Explain why five root tips were chosen for each sample.

(2)
__________ Sglhd\—\ammn Loulc?lxlwca\cu\m{e&
_ond uas wAnel u.mrlﬁ?_\}r.l._u_m _________ of dela  can be o

observed . Ootliers. can. alsa. oo idontificd]. R

ﬁ ResultsPlus

Examiner Comments

This is a rare example of a correct answer which
gained 1 mark for its suggestion about outliers,
which could, however, be better referred to as
anomalies. The idea of observing variation was
close to a second mark, which it would have got
had the candidate written measured.
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o Thig Yo &0 that the experiment can be repealed

- Repeated oxperiments mprove dhe veliability of e

. Gepeating for_each sample meane than an average
an be calcnlated | threforv the ainge value 15 reliawle.

Root tips can alsw cj:i damaqe/ eAs<ily 5 50 i} one ﬁus

ResultsPlus

Examiner Comments

This answer attempts to get marks using the two stock,
but incorrect, responses about averages and reliability.

Question 1 (a) (iv)

Ideas about random sampling proved problematic for the candidates. The majority of
candidates did not score any marks on this question.

(iv) Describe how a random sample of five root tips could have been chosen.
(2)

Obtain...reol... fips. dhcd.  have. a.. fiem.  white . .
mmundfdchdcmqmufern,rmm"rhe

% ResultsPlus

Examiner Comments

There is no reference to randomisation in this
answer. Many candidates really had little idea
what to write here.
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Question 1 (b) (i)

Nearly two-thirds of the candidates achieved full marks in this graph plotting

exercise. However, the x axis did prove challenging for some. Sometimes the label was
missing the '24 hour clock' part, which was in the data table and this needed to be in the
axis label. More commonly, a mark was lost by those who started the axis at midnight;
which they took to be zero on the axis.

() Plot a line graph using the data in the table.

Join the points with ruled straight lines.
(4)

ooy,
S

3

Mean nqu of clivicling

om 0500 0100 1300 1109 2100 olo0 . 0500 X

| -ﬂ?moP;lﬂj(”I-hw 'oLoc!L)
ﬁ ResultsPlus

Examiner Comments
This answer shows one of the commonest errors made by candidates who seemed to think all

x-axes must start at 0. In this case 0 (midnight) was not when the experiment began and thus
not the appropriate first point to plot. 3 marks were scored for the rest of the answer.
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Question 1 (b) (ii)

Only the strongest candidates scored full marks on this question. However, marks were
accessible across the ability range with approximately two-thirds gaining one mark or more.

(i) A second set of pea seeds was germinated, starting at 1400 instead of 0900.
These seeds were treated in the same way as the first set.

The maximum numbers of dividing cells in this second set were observed at
1800 and 2200 on the first day and at 1000 on the next day.

Using these two sets of data, the students made the following conclusion:

“The number of dividing cells does not depend on the time of day but it does
depend on the length of time after germination started.”

Explain how these two sets of data support this conclusion.
(4)

______________________ "Lh#)mc_{:qrq}gc}afcfa‘rcfqumvch

epe % ...................... B2 CellS . s INnclease. Wipgaed
el & M oS Tinthe Second. set. of clode,
’t\umqmmumhuwxb{rof‘c.kwlclm%Ce_llqucm

S0 A L0 TS Shotes. dhaie (€ e Cioni fY couth Mean

AN e hamber o f dividing. Ce S, e do. the L engdh of ik
ofter germinalon <tafded.

wExaminer Comments

This response gained marking points 3 and 4 for its
statements about maxima being reached within 4 hours
of the start in both sets of data. The statement about
1300 for set 1 was not clear enough for marking point 2.
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The. fact  Fhat _in. The  Seconc) seb  the  meximunm

e Rrsd > (800 % 2200

numbes of- d VI&A?Ceﬂﬁlwwta*mdn#vWM‘"ﬂ

{'&mmhexﬁd@«ytg‘wsmﬁ&ﬁﬁdo%midﬂ(lwﬂ"m
e b of o The  fad Hoad eighd hours .

which ©..2200 . oroduced the moximumnumbers 1S,

Hm.}!rtq.ﬂ\um\asﬂqdp_paudoﬂ%tm%\‘kafhrwaH&cabwamslﬂfW

% ResultsPlus

Examiner Comments

This 3 mark answer shows that candidates did
sometimes gain some of the marks rather by
chance. It gained marking points 2, 3 and 4.

IAL Biology WBIO3 01 9



10

Question 1 (c)

Full marks for this question were gained only by the strongest candidates. However, less
than approximately 40% gained no marks, showing that it was accessible at some level to
the majority of the candidates.

(c) To check the validity of their study, the students looked for information in the
literature about patterns of cell division in other plants.

They found the graph below in a peer-reviewed journal.

The graph shows the effect of time of day on cell division in the shoot tips of a

species of grass.
30
L
=11
£
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e . a\
s A o h [\
B | \ P H— A
£ 10-—AFN—F A S
= i | W A W
c \ ] I ')
5 SR Y /
s ¥ i '
1
0700 1300 1900 0100 0700
Time / 24-hour clock
Compare these results with the results for cell division in germinating pea seeds.
(3)
xnbom:e.m,m.—the_ﬁem@er@m ........... O

!n'bn‘t\‘\:um\u,a{-\;km-biﬂ ......... NOMLp 0k DR O

d.hmdn.rﬁw.ude.uemﬁ

Examiner Comments

This response gains marking point 1 for the idea of
numbers going up and down in both sets of data.
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Question 2 (a)

This question proved very accessible for most candidates. However a lack of precision when
referring to information in the report did lead to a loss of marks for some.

(a) The problem identified in this report is mercury poisoning.

Explain why mercury poisoning is a problem.

(3)
T ercauses Netwe domoae , brain dooge €
.................. wacon il loble. \ae WowiouC.. My doma {Y\w%j\ﬂﬂeﬁ(i

ke coddh Ve paned. on. Ao \whren. Ieakvents.
________________________ o LMia.e/%cksgfwmu\i\eai&gm&c}m

_____ Lan&Wsughmﬁﬁismmkaﬁ&cA\M(\%u{nng
e aukion ( Pever).  Treakient +ale) long Give aed o oe cogly

% ResultsPlus

Examiner Comments

This is one of the few responses which did not gain

full marks on this question. The main reason is due to
a lack of the precision that was required by the mark
scheme (uncontrollable shouting, which is in the report,
as opposed to uncontrollable behaviour, which is not).
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Question 2 (b) (i)

This question was worth 4 marks and thus some detail was needed. For this reason it
discriminated very well. Most candidates gained at least one mark and then there was a
good number getting 2, 3 and 4 marks, with a fifth achieving full marks. Marks were most
commonly lost for incorrect plotting and/or labelling of the WHO line, or for plotting of the
two missing pieces of data in a way which was outside the tolerance set.

j On the graph, draw and label a line to show the World Health Organisation’s

accepted limit for mercury in the urine (paragraph 7).
(4)

5
o
A
2

(Zee]

&

3‘\#5

e
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e
i
Q
oo
| SE— |
[ Y [ N T
“ %
o ‘ --L h‘._l_b.. PN _;sml Laulzﬁ' . IA\

ResultsPlus

Examiner Comments

Here, a mark was lost due to the lack of
the required WHO recommended line.

OO ResultsPlus

Examiner Tip

Make sure you address all the requirements
of a question in your answer.
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On the graph, draw and label a line to show the World Health Organisation’s
accepted limit for mercury in the urine (paragraph 7).
#'g (4)
=
!
2
5«-
e
s
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ol 1 L Jd | | ITL | | .
Ot " e OF Er&}-wugf s Su 2!

Examiner Comments

<EQZ ResultsPlus

Here the plots are outside the tolerance set and the
WHO line is unlabelled, a requirement clearly stated
in the question. The candidate scored 2 marks.

A
Jﬁ ResultsPlus

Examiner Tip

Again, make sure you meet all
the requirements which the
guestion sets out.

IAL Biology WBIO3 01 13



14

On the graph, draw and label a line to show the World Health Organisation’s

e« accepted limit for mercury in the urine (paragraph 7).
3 (4)

ﬁ ResultsPlus

Examiner Comments

Here, the missing data has not been plotted
and there is no scale on the y-axis so again
the candidate lost 2 potential marks.

Question 2 (b) (ii)

A good graph or figure title should include all the relevant details. Three quarters of the
candidates realised this and gained the mark. Of the remaining quarter, the most common
omission was any mention of the treatment being administered.

1S FROM ¢T1ARt oF EATMENMNT 0 g
(i) Give a suitsble title for this graph* °F ™% "Sm’a“'cfni odion & i\
(1)

Bar. Qcaph.. Showing  wean meseting excrbbibion g A ..

LCuildren. krem dout 0 do. dau bl along  with accepted
TS A !

ResultsPlus

Examiner Comments

This is a typical zero mark answer in
which treatment is not mentioned.
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Examiner Comments

Again, in this response there is
no mention of treatment.

Question 2 (c) (i)

This was known by most of the candidates, although nearly a quarter of the entry did not

gain the mark.

(i) State the piece of information that is needed to complete this reference.

(1)
....... LS CL o T 1T MR e 0T 0 I

ﬁ ResultsPlus

Examiner Comments

The most common wrong answer to this question
was given by those who did not spot that pages were
missing and those who thought that a reference must
mention the name of the publisher.

¥lus

Examiner Comments

An answer like this seems inexplicable.
No mark was awarded.
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Question 2 (c) (ii)

Candidates are generally good at converting the information given into a full and correctly
formatted reference. However, the question still discriminates well, whilst giving most
candidates a chance to get some marks. On this occasion, nearly a third of the candidates
scored full marks, with less than a tenth scoring zero. The most common issue was
incorrect handling of author names.

(i) Write as full a reference to this paper as possible, to include in a bibliography.
_)rf e )
e prewae g2 ley. name s da_LiJ;JubLt'SJ‘unJ ___________

(4)

N-]

O Lj . NMolume. OF Papers -

ﬁ ResultsPlus

Examiner Comments

This is an example of a rare response which gained
no marks. Itis a pity as the candidate has clearly
remembered the features of a full reference but
failed to apply this knowledge to the case in point.

Question 2 (d)

This question was answered well by most, with the majority of candidates gaining full
marks. As with most questions which simply require information to be found in the report,
it must be quoted accurately and in full.

(d) State four side effects of chelation therapy.

A
ﬁ ResultsPlus / ResultsPlus

Examiner Comments Examiner Tip
Here a mark is lost due to a lack of If you are quoting from the
the required precision in effectively provided information, make
quoting from the report. This was the sure you do so in full.
most common issue, where a 'burning

sensation' is too general an effect in
view of the information given.
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Question 2 (e)

Of social, economic, ethical and environmental issues, social has been the least commonly
asked about. In this case, well over half of the candidates could see that the basis of social
problems would be brain damage and/ or its effect on learning ability or kidney failure.
However, fewer candidates could say why this would have social implications.

(e) Describe one possible social implication of using chelating agents in cases of
mercury poisoning.

......... ..mche...laﬁrﬁ....axsmbs......,..&s....,.al,..;&mmt.......can.......(ea&........_,......
...... btﬂ%iinaaﬁ\‘ﬁekmm{m%cﬁm allect the

!eanmﬁalal&kjandwamr’fffgmmé ________________________________________

,,,,,, Q00— P

ﬁ ResultsPlus

Examiner Comments

Here the implications are focussed on the individual
and not on society, 1 mark was awarded.

...:1‘..‘.:»:2.....,....5&4{&f.,,.........;.'mff;a.-mt;fc:'.rzs,,.......czE.......f.zs_r_og........Jc.,.Jn..e(Qa::.m?______...mggmﬁ__s _____________________________
...... fi'ﬁ*nkrkﬂmﬂma?&-ﬁafﬁ'fak\eyﬁﬂrmf“acz;ndf/"
_____ c:‘ﬂqﬁa:iﬁnuﬁfqumﬂsfrrdr\e.jfm&:rﬁ”wmrd‘-\em
B EEOR .. MOAVREE.... Q.. FRLT. . MVES. RO, B Feelle.. Q.o
........ ENACZENN o181 11

<Eﬂ Resultslus

Examiner Comments

This response scored both marks; all that was
needed was a link to be drawn between brain
damage, or similar, and its effects on people
outside the directly affected.
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Question 2 (f)

This question was mainly well answered. However, fewer than half of the candidates
were able to gain full marks. The issue was that either the answer was not written in
a comparative way as requested, or comparisons were inappropriate or repetitious.

(f) Identify one alternative solution to the problem of mercury poisoning.

Compare this solution with chelation therapy.

(3)

__________ T B
................................... \oe F\JE m?ﬂraglf%ti ('tpcaerqf Cj&p&‘m"ihf

~Plupkerol mlﬁ ........... falcive Se ﬂn‘»ﬁﬂﬂ' o necxe... Lo orctver

> "fgf,rme:mhm ....... J;. alces v Pfo ........ | ?mmw ..........

ﬁ ResultsPlus

Examiner Comments

Here, the correct alternative solution is
given but only one clear comparative
remark is made for a total of 2 marks.
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Paper summary

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

Read all of the information given in the questions very carefully.

Thoroughly review all core practicals. Be clear about all of the details and the skills that
each helps to teach you. Question 1 will always be based on one of these practicals.

Review your understanding of basic experimental design.
Be clear about the different types of variables (IV, DV and control variables).

Make sure that you understand how to write references properly. This includes journal
articles, books and websites.

Be clear about the differences between social, ethical, environmental and economic
implications of solutions to issues.
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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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