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Introduction

Most candidates performed well when attempting this paper. As usual some topics were
better understood than others. Questions requiring knowledge of the structure of molecules
and cells were usually high scoring whereas those that required candidates to apply their
knowledge proved more challenging. It was pleasing to see that questions relating to
practical work, in this case determination of tensile strength of plant fibres and the use of
plant tissue culture techniques, were both answered well. One area of the specification that
was often not well understood was the topic of taxonomic groupings based on molecular

phylogeny.

A disappointing number of candidates failed to include units when stating numerical answers
after carrying out calculations in data handling questions. Others failed to carefully read the
headings in tabulated data with the result that their answers clearly could not be correct;
the most obvious example being in a question about an explosion that released radioactive
particles into the atmosphere. Here there were a considerable number of candidates offering
answers that involved the passing of alleles through several generations of people when the
data only covered a span of fifteen years.

It appeared that quite a sizeable proportion of candidates had learned answers from a
previous mark scheme. Even though part of the answer was relevant and gained them some
marks, it did so at the cost of time wasted which would have been spent more effectively
elsewhere on the paper.

The use of correct biological vocabulary is vital in this paper but it was often evident that
terms such as genes and alleles or centriole and centromere were being confused. There
was clear evidence that candidates often failed to read the question thoroughly enough and
included much irrelevant information in their answers. Examples of this were writing about
microfibrils rather than a cellulose molecule and writing about germination of pollen grains
when the question asked for an account of fertilisation.
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Question 1 (b)

This question was generally well answered with the most common error being to describe
chromosomes becoming separated rather than chromatids becoming separated. There was
also some confusion between the terms centriole and centromere.

P MAT

(b) The photograph below shows a cell of a blastula at a different stage of mitosis.

Magnification x1000

Describe what is happening inside the cell durindthisktage of mitosis.
(4)

DMMM@&%‘&W&WM@{&M&MMCMWWW

....... Spfnmdﬁbm-{ﬂﬁmm&efwmw
R

ﬁ ResultsPlus

Examiner Comments

This response only gained one mark for correctly identifying
anaphase. If the answer had stated that chromatids were

being pulled apart rather than chromosomes, an additional
mark would have been awarded. There is no reference to the
centromeres dividing and the reference to spindle fibres doesn't
describe them contracting.
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(b) The photograph below shows a cell of a blastula at a different stage of mitosis.

Magnification x1000

Describe what is happening inside the cell during this stage of mitosis.
(4)

The spindle Fibrey duick ane abbeele lo o Cenhonee, o
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Examiner Tip

This response gained the full four marks available although it did not name

the stage of mitosis shown in the photograph. The answer correctly describes
chromatids being separated, before going on to describe chromosomes moving to
opposite poles of the cell. There is also an understanding that centromeres split
and that the spindle fibres shorten.

OO ResultsPlus

Examiner Tip

Take care with terminology. It is important to be able
to distinguish the terms chromatid and chromosome.
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Question 1 (c)

The majority of candidates gained one mark for indicating that totipotent cells can give rise
to all cell types but relatively few described the totipotent cells as being undifferentiated.

(c) The cells of a blastula are totipotent. Suggest why it is important that these cells
are totipotent.

(2)
Totipetent  cells ave  uncditeantiated ell  pohic\n caun

us

Examiner Comments

A good answer that gained both of the available marks.
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Question 2 (a)

A straightforward question in which the majority of candidates could correctly name two

organelles that have a single membrane.

2 Some organelles in plant and animal cells are surrounded by a membrane.

(a) Name two organelles that have a single membrane.

(2)
1..¥ 1‘0W ...............................................................................................................
2 %SQ.&.M .....................................................................................................................................................................
ﬁ Results¥lus
Examiner Comments
This response gained one mark with the reference to ribosomes being
incorrect. Stating ribosome was the most common error seen, although
incorrect references to mitochondria, chloroplasts and also to the nucleus
were all noted by examiners.
2 Some organelles in plant and animal cells are surrounded by a membrane.
(a) Name two organelles that have a single membrane.
90ley)  bed, (2)
| l<j:5 LS. CNNES et e
2o REL  bavihe Shele  velont bomer  Ssknat

ﬁ Resuits¥

Examiner Comments

This answer gained both marks. However, the question asked for two
organelles to be named and this candidate named three. Fortunately all
three answers were correct but had one of them been incorrect it would

which answers to accept on behalf of the candidate.

have resulted in one fewer mark being awarded. Examiners cannot choose

A

ResultsP!

Examiner Tip

Always take care to follow the instructions in the
question. If two answers are expected only give two
and do not be tempted to include more.
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Question 2 (b) (iii)

A question that has the command word 'compare' requires candidates to indicate similarities
and differences. When answering this type of question it is better to comment about both
molecules in each point being made rather than, for example, stating starch has 1-4
glycosidic bonds and then several lines later stating that cellulose also has 1-4 glycosidic
bonds.

Candidates were expected to state that both molecules were polymers of glucose (or made
from glucose monomers) rather than simply state that both consist of glucose. Relatively
few did this.

The question asks about the structure of a cellulose molecule but many candidates made
comments about a microfibril which were not relevant and so could not be given credit.

*(iii) Compare the structure of starch with the structure of a cellulose molecule.
(4)

Ba¥n._kmeh. ond celulose  axe. made . From Qlucsse.. molesules.. skneh...

& node dom M*..ﬁ._\gcq_se molecules. byt eellulose  is. made

_____ dom.. B.ogluose. ..m_q_._lffcu_lfs_:_._.__5&.9:rc:h_._._._m_n_.t_q.i_.ns._._._._.-fsfo.cg_._._.fgp_e?s._._gd.

W

T
_______ bencls . %eIIUme‘?mOEPCuFPSarefnked b{j =4 "Sbm&drc

L5 Mx{@r..fﬁd ....... bat i SfoCh '*hf:‘(} eve naf  muerted,

ﬁ ResultsPlus

Examiner Comments

This answer gained full marks (4/4). It gave an example of a similarity by commenting on
the fact that both molecules contain 1-4 glycosidic bonds and it gave a few examples of
differences by referring to facts such as starch has 1-6 glycosidic bonds but cellulose doesn't
and starch contains amylose and amylopectin but cellulose doesn't. This candidate also
gained a mark for knowing that adjacent glucose molecules in cellulose are inverted but this
is not the case in starch. Fewer candidates made this final comparison.
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*(jii) Compare the structure of starch with the structure of a cellulose molecule.

(4)
________________________ I Q= | (1 1=0=" = N o ) @ LS ot w W
__________________________________________ =T« | SEN To " S— oﬂ-ﬁumoaq
- | : -G
.................................. 2 \- Yo QU ERIMG e ml“g‘i‘g‘@%&cmm

<Eh ResultsPlus

Examiner Comments

This answer gained full marks (4/4). Examiners will mark
from summary tables such as this as long as points are clearly
comparative.

This candidate gave one similarity and one difference at the
same time when writing their second point in the table.

IAL Biology WBIO2 01 9



Question 2 (c) (i)

Many answers started with an account of pollen germination and contained lots of detail
about the growth of the pollen tube which were not relevant to the question. Often they
ended up describing fertilisation only in the last couple of lines. Failing to target their
answer in this way means a loss of time for candidates and increases the chance of leaving
out important parts of the answer because they have run out of room in the answer space
provided.

A number of candidates did not state that the products of fertilisation were diploid or triploid
when referring to the zygote and endosperm nucleus respectively. Far too many answers
were seen in which the candidates described the generative nucleus rather than the male
nuclei as taking part in fertilisation.

(c) In plant cells, some of the organelles are plastids.

Most flowering plants gain their plastids from the female parent and not the male parent.
This is due to the double fertilisation that occurs in flowering plants.

(i) Describe the process of double fertilisation in flowering plants.

(3)
The. pollen...gram. Lancls.om.... W.Jﬁgma ....... and...a secrehan JE. Sucrnse....
B ot e tree. pollen tuke cdown i Sty The grawti. o

RoAn Tkt grranws. ca/dfa'? ?’szﬁgxdz mc»/ﬂ.«za@:rmz % mgwm
LR &..and Pk ol Lacke auc e, v atiy mm UUCLLss....

Bt He Sl I s

ﬁwefwm 7eed fzwﬁﬂ frm a r&’z,a/ prntany

ﬁ ResultsPlus

Examiner Comments Examiner Tip

This answer gained the full three marks
available; they have all four marking
points squashed in at the bottom of the
answer space.

It is often a good idea for candidates to underline
or circle the key points in the question to help
them focus on what is required. In this case the
question already has the words 'double fertilisation'
in bold to try to draw the candidates to the
relevant aspect.
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Question 3 (a)

Most candidates correctly described fertilisation leading to genetic variation to gain a mark.
The other marking point was not awarded very often. Here candidates were expected to
state that the importance of fertilisation was to restore the diploid number of chromosomes.
Most did not do this but just made a statement about the number of chromosomes with no
emphasis on the importance.

3 Mammals reproduce sexually. This involves fertilisation to produce a zygote.

(a) Explain the importance of fertilisation in sexual reproduction.

“The.. eﬁgeeil}ms __________ 23 ch Cﬁ._mgmm.e.s.y..... ......... He
....... Reln ! I P 92 ehromeSanes, go

Examiner Comments

This is just a statement about the number of chromosomes
present and there is no indication of restoring the diploid
number. This answer was not awarded any marks.

3 Mammals reproduce sexually. This involves fertilisation to produce a zygote.

Ofosd\)' Oven ?

ﬁ ResultsPlus

Examiner Comments

This is a good example of what we were looking for. It gained
both marking points for a score of (2/2). It clearly emphasises
the importance of fertilisation rather than just describing it.
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Question 3 (b) (ii)

The question was answered reasonably well. Most candidates got two marks for stating that
the acrosome contained enzymes and that these enzymes were required for digesting the
zona pellucida. Fewer answers successfully described the fact that the sperm would not be
able to reach the secondary oocyte or that the nucleus of the sperm would not be able to
enter the secondary oocyte. Answers that stated the sperm would not be able to enter the
secondary oocyte were not given the final marking point as candidates were expected to
realise that the entire sperm doesn't enter even if the acrosome is not damaged.

Many answers just described the acrosome reaction and these were limited to two of the
three marks available because the emphasis of the question stem was what cannot happen.

L ermes = v e - o Swbner sl S Pt
o ﬁ"‘ff)ﬁ ) e Por enicoiee aﬂnﬁm

¢ (ii)why a sperm cell with a damaged acrosome would not be able to
ertilise an egg cell.

Examiner Comments

This is a good answer that clearly illustrates all four of our marking points and was awarded
the full three marks. There is a statement that the acrosome contains enzymes and that
without these the zona pellucida cannot be digested. Also the candidate states that the
sperm is unable to reach the egg and crucially emphasises that it is the nucleus of the
sperm that will not enter the cytoplasm of the female gamete.
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(i) Suggest why a sperm cell with a damaged acrosome would not be able to

fertilise an egg cel.

(3)
........... A..dmMaQed. .. QY0 S0 e ARPUA . Tnhintt ke |

........ Therctoe. becanze e OCrosome 1S doonOd

...... BooconnoXx... s =t Are . ceN.memoro e |

wExaminer Comments

This was a typical response gaining (2/4) marks for knowing that the acrosome contains
enzymes and that without these the zona pellucida cannot be digested. However, the final

sentence incorrectly states that the sperm (rather than the sperm nucleus) fuses with the
female nucleus.
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Question 3 (c)

It was rather surprising that a number of candidates described the acrosome reaction given
that the previous question had been about the acrosome reaction. However, the majority
correctly named the cortical reaction and often made a suitable reference to the formation
of a fertilisation membrane.

(€) In fertilisation, the fusion of the sperm cell membrane with the egg cell
membrane is followed by changes in the egg cell.

Describe a process that would not occur with the ICSI technique.

(3)

ﬁ ResultsPlus

Examiner Comments

Although this candidate starts off by referring to the acrosome reaction the main part

of their answer was about the cortical reaction which they named and went on to give
correct details. They clearly understood the role of the cortical granules and consequential
formation of a fertilisation membrane. This answer gained (3/3) marks.

(c) In fertilisation, the fusion of the sperm cell membrane with the egg cell
membrane is followed by changes in the egg cell.

Describe a process that would not occur with the ICSI technique.,
(3)

Examiner Comments

This answer was awarded 2/3 marks for naming the reaction and knowing the role of
the cortical granules. However, they seem to imply it is the secondary oocyte (egg cell)
membrane that hardens rather than the zona pellucida.
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Question 4 (a)

This question was generally well answered with the vast majority of candidates stating that
prokaryotic cells do not have membrane bound organelles. Other commonly awarded marks
were for stating they had 70s ribosomes and for knowing that their DNA was circular. Far
fewer referred to the position of the DNA in the cell as being not enclosed by an envelope or

that it was found in the cytoplasm. References to structures that were not possessed by all
prokaryotic cells were not given credit (e.g. slime capsule).

4 It has been suggested that all living organisms evolved from simple prokaryotic cells,

(a) Describe how a prokaryotic cell can be distinguished from a eukaryotic cell.
(3)

...pmm‘.{qctr.....m%.z.dm& ......... VO O MDOURR.O s
..mQM][\&OICMQ......wmmd........Q\QAX&M\\Q&.1_._._____mmiu_& __________ AS
BANOOMC do. R e N
IOEGVULORC 10NR. . CCUIOY DN WOWRYR, 08 gakaNoNe
OS W RON  ON
PYOOIYAHC 1108 KD VICROMES. WL o\ & W\NWQ ........
A0S A ROV O .

Examiner Comments

This answer gained 2/3 marks for knowing that there are no
membrane bound organelles and that the DNA is circular.
Unfortunately they have the size of the ribosomes the wrong
way round.
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15



16

Question 4 (b) (ii)

Candidates were expected to know the term molecular phylogeny as it is stated in the
specification. They are also expected to know it involves a comparison of molecules, in this
case molecules in Bacteria and Archaea. This question was not answered very well.

Woese suggested that Bacteria and Archaea were two separate groups of
prokaryotic organisms.

Describe the evidence Woese used to make this suggestion.
(2)

| tafealf... BV I &%ﬂ .......... YO ge.u: .......... RioulatiHea.. Yook, .

Mloene. used... Nhleu&atpgﬂla%enﬂ .......... which mneans C.Qa.m’%mﬂcur anisems
anke.... AuPS. . ALLa dm% ..... o e malecden Such on DNO Shudhwe
ROB Sk e, pokein Sume. . and.. celll ool . Skuchae.....

Examiner Comments

This response gained both available marks. The term molecular phylogeny is used
so gains our first marking point and there is a reference to DNA, RNA and proteins

being studied. The second marking point was given as any one of these molecules is
a correct example.
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Question 4 (b) (iii)

This was amongst the questions that were least well answered and examiners were given
the impression that candidates were often just guessing. Some did not seem to understand
the term domains and wrote down the names of kingdoms.

(iii) The diagram below shows the evolutionary relationship between the three
groups proposed by Woese.

Complete the diagram to show the positions of these three groups.

(2}
Bukony e
Common Balia'a
ancestor S
Avchea
>
Time Present day

ﬁ ResultsPlus

Examiner Comments

This response did not gain any marks. It illustrates a very
commonly seen answer in which Eukarya was written in the
top box.
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(iii) The diagram below shows the evolutionary relationship between the three clayed inw

groups proposed by Woese. Avonomic ¢ pased on ‘P?@
Speuni
Complete the diagram to show the positions of these three groups. features [‘:Am wn
(2) ve
doserved
backend
Common
ancestor Mf“aﬂq
evkaryota.
.
Time Present day

ﬁ ResultsPlus

Examiner Comments

This answer gained 2/2 and illustrates what was expected.
It does not matter in which order the bottom two answers
are given.
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Question 5 (a) (iii)

Although many candidates obtained a mark for knowing that lignin provides waterproofing
not many gained a second mark. As Xylem vessels have the properties of rigidity and high

tensile strength it was expected that candidates would make a comparative statement

indicating secondary thickening would increase strength rather than just stating it provides

strength. Similarly just a statement that secondary thickening would provide rigidity was not

enough. To gain a mark the answer had to make clear that secondary thickening would give

extra rigidity. However, relatively few wrote this.

(iii) Explain how secondary thickening in the cell wall contributes to the physical
properties of xylem vessels.

(3)

..... CeMls ... .are.. . tth\ﬂnﬁmmm"l.tcz"t'\!""‘ifu_)huﬁ.-hmkﬁl
R ST AGRr Chormt). o AR ANROO 20 N AN
..... R\ AHANAS e KR AAICINEL QOO A ORISR Tl S0 Gy
...... T T S A - SN | SR = U o O (T USRI LI 20 o o =S [ i~ C 8 O
s OIS AAOSLS 4. .. mfz_sgﬁ'eﬂ.&\ﬂl“ifxﬂ .............. Chma . CRAMg ... hadp... srop
TN | ES— 2 ST S ©5 T U SR PN WS I S WY Y SIPAS - S—
' PR V. = SO .\ N ;“T’F‘:""t' ..................................................................................................................

ﬁ ResultsPlus

Examiner Comments

This response gained two marks for their opening statement by
referring to lignin making the xylem stronger and waterproof.
However, the rest of the answer didn't address the question so
a total of 2/3 marks was obtained.
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(i) Explain how secondary thickening in the cell wall contributes to the physical

properties of xylem vessels. .
....................................................... thikening,....tine.... cellc...are. embaddled .10 8 ugmin
onwdhmmmw;e,wmmmndesamgmwdf&away
D Tnere ane. Hydagen.. bond.. between. g @idose ... ...
wolecles | gk pronda.. At S-bwm
e eduloss.. 0x. Qaonged.. b paraddel.. Lc:ufm wond.
witi... e HAjdmam Joords.....and... gabgaancuc dommcla,....

ResultsPlus

Examiner Comments

This answer gained no marks because there was no indication
of an increase in strength or a decrease in flexibility.
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Question 5 (b) (i)

This was a high scoring question but sometimes poor expression meant a candidate did not
score both marks. The most common problem was a description of jute fibres being regrown
rather than a statement such as more jute plants can be grown.

(i) Explain why jute fibres are an example of a sustainable resource.

Auke Qheed. con. e ot

ﬁ ResultsPlus

Examiner Comments

Although fibres cannot be regrown this candidate clearly states
that they do not run out and that they are biodegradable. They
were therefore awarded both of the available marks.

Examiner T|p

Take care with expression. Plants and plant fibres
cannot be regrown. However, more plants can
be grown.

IAL Biology WBIO2 01
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(i) Explain why jute fibres are an example of a sustainable resource.

(2)

n_te

ﬁ ResultsPlus

Examiner Comments

This scored 2/2 marks. The answer illustrates all of the marking
points including the statement that the resource will be
available to future generations. There is a clear reference to the
fibres being both renewable and biodegradable.
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Question 5 (b) (ii)

Almost all candidates could state the general trend shown in the graph. Some described it as
a negative correlation whereas others were more descriptive. Better answers did more than
just quote figures from the graph and carried out a calculation using the data in the graph.
Some unfortunately failed to quote units when appropriate.

(ii) The tensile strength of jute fibres is affected by humidity, the amount of
moisture in the air,

The effect of humidity on the tensile strength of}ute fibres is shown in the

graph below.
Y
.25 'i"!!”'! mEEEEEE
s S i am HHE A
s kn <RUNNFNEES JNENS NNEEGEEEE IND
~ 20 ihii i - ] T ] i1
1 .ol ! t ; } .I
PolmccE e
7 : HH
L 10 ' nes s,
z | SSaamans e
= s AEEamaE SRS umsaw
60 65 70 75 B8O 85 90 95 100
Humidity (%)

Using the information in the graph, describe the effect of humidity on the
tensile strength of jute fibres.

D T ot docreank 16 ofF ~§MPo

0
Plus 2/ 1\ ResultsPlus

Examiner Comments Examiner Tip
All our marking points are illustrated in this Make sure figures from the graph are used to
response. The correct trend is described, the carry out a calculation such as that illustrated
greatest change is identified and it is also by this response. Do not just quote figures from
quantified by a calculation. the graph.
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Question 5 (b) (iii)

This question was based on a core practical and was very well answered. Some candidates
failed to gain a mark when their answer was too vague; these answers included statements
such as "use the same size of fibres" and "keep the conditions the same". It was expected
that two variables would be stated but some candidates gave a list of several. This is not
good practice because one of the additional answers might be incorrect. Some candidates
thought light intensity needed to be controlled.

(iii) Name two variables that need to be controlled when investigating the effect
of humidity on the tensile strength of jute fibres.
(2)

1o FEPAT Age..and. Thickness b4 £1Brea ...

be Kept qual for ail)'.

ﬁ ResultsPlus

Examiner Comments

2. e . Mmeathed of &ferage. (condifions: temperature should. ...

This answer gained 2/2 marks. The response includes
more than two answers but fortunately there are no
incorrect statements.
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Question 6 (a)

The more able candidates offered a chain of reasoning such as nitrates are used to make
amino acids which are used to produce proteins that can be used as enzymes. Weaker
responses just gave a list of molecules that can be produced when nitrates are present.

(a) Explain the importance of nitrate ions to plants.

A
Q ResultsPlus
Examiner Comments Examiner Tip

This response was awarded one of the two

available marks. They have just named Make sure you take careful notice of the

a molecule that can be synthesised (they C°m”?a”d YVOI’d. In this case it is the word
have done this twice naming proteins and explain which means that some development

DNA/RNA) but they have not developed of the answer is required.

their answer in either case.

(a) Explain the importance of nitrate ions to plants.

Wilvales ane alssworded b weake pop cvwd eRA whao

ﬁ ResultsPlus

Examiner Comments

Both of the available marks were awarded for this answer. It
is an example of the most common answer seen. Here the
candidate links nitrates to amino acid synthesis and then links
amino acids to protein synthesis.

IAL Biology WBIO2 01
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Question 6 (b) (i)

The definition of niche was well known but very few were able to describe the role of
pitcher plants.

(i) Explain what is meant by the term niche, with reference to the pitcher plant.
(2)

ResultsPlus

Examiner Comments

This gained one mark and is typical of the fact that the
definition of niche was well known.

26 IAL Biology WBI02 01



Question 6 (b) (iii)

A significant number of candidates repeated a standard account of natural selection in
general, perhaps having learned the mark scheme from a previous paper. Fewer related
their answer carefully enough to pitcher plants. It tended to be only the better answers that
correctly identified the selection pressure to be a lack of nitrate in the soil. Disappointingly
an answer seen on several occasions was that selection pressure caused

the mutation. A number of candidates still refer to genes when they should be referring

to alleles.

(iii) Suggest how natural selection has given rise to carnivorous plants.

(4)

A
ﬁ ResultsPlus 2/

Examiner Comments Examiner Tip

This answer gained the maximum available 4

marks. It was a good answer that actually gave five
of six marking points. The candidate understood
there was genetic variation in the plant population
and described the feature that favourable alleles
would determine. They also correctly described the
selection pressure and later went on to indicate that
the favourable alleles (in the context of carnivorous
feeding) would be passed to the next generation and
that there would be a change in allele frequency.

Questions on natural selection are quite
common but don't be tempted to just
learn a previous mark scheme. Make
sure you can apply your knowledge to
the specific example on the paper.
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Question 6 (c)

This question is based on a core practical and was well known by most candidates. A few
wrote about growing the plant from seed and some failed to realise growth regulators or
hormones were needed in the nutrient medium. The mark that was missed by all but a

tiny minority was the one that specifically related to pitcher plants. This was the point that
the nutrient medium should have a low nitrate concentration. The majority of candidates
understood the need for aseptic technique and described this in several ways. These
included a reference to sterile agar, working next to a Bunsen flame and covering the culture
to prevent contamination by microorganisms. All of these were acceptable answers.
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(c) Nepenthes attenboroughii is critically endangered and appeared on the 2012 list of
the world’s 100 most threatened species.

Scientists have found that it is difficult to grow pitcher plants from seed. Pitcher
plants can be grown using tissue culture techniques, as shown in the photograph
below.

N (0ase ) Aok 000 A |
> Obserwt. for o callus forming (uoler of calls)™
______________ MC‘W\&M&CCLP&SH
2 Mo clWaa fol ones |

........ Hok e 0

<@Z ResultsPlus

Examiner Comments

This response was awarded three of the five marks. This is a typical example of the most
common response in which a candidate knows the term explant, knows that the explant
must be placed in agar and understands the need for aseptic technique.
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Question 7 (a) (i)

The majority of candidates gained two marks for correctly completing this calculation.

In a few cases an incorrect answer was given and no working out was shown resulting

in examiners not being able to award any marks. Equally, however, there were some
candidates that had shown the correct working but an incorrect answer so examiners were
still able to award a mark for the method of working. A significant humber calculated a
percentage change which was not asked for and this illustrates the importance of reading
the question carefully rather than just performing a standard calculation that might have
been asked for in many past papers.

(@) (i) The rate of change in the incidence of thyroid cancer from 1986 to 1991 is
0.74 per 100000 people per year.

Calculate the rate of change in the incidence of thyroid cancer from 1996 to
2001.

Show your working.
{2)

19-6 — 59 = 8:F

.............. . P 100000 people per year

ﬁ ResultsP

Examiner Comments

The candidate identified the correct data and carried out a
subtraction. This gained 1 mark even though the final answer
is incorrect because they have not divided by five. They have
failed to read the question carefully and have missed the
instruction to calculate the change from 1996 to 2001.

A

Results?

Examiner Tip

us

Always make sure you show your working as a
method mark can often be awarded even if the final
answer is incorrect.
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Question 7 (a) (ii)

This question was poorly answered. There was a lack of clarity in answers with mutations
commonly mentioned, but no link made to them being caused by radiation. It was
insufficient to state that radiation causes cancer. The chain of causation was needed to gain
marks so the sequence linking radiation to mutation to specific genes to their impact was
expected. It was pleasing to see some good, detailed answers that did this and included
references to mutations in tumour suppressor genes and the impact on cell division.

(i) Suggest an explanation for the difference in these rates of change in the
incidence of thyroid cancer.

___________ ] oo uaht _m__...mw f m!@uc,L\_______uA______
___________ ﬁmﬂ o YA Pw friey

c,[wr Famﬁq velahugs.. . &p@y ﬁmn mvrmmyf ____________________

...... gt ande.

Examiner Comments

This only gained one mark for stating the incidence of thyroid
cancer would increase. There is no indication that radiation

caused the mutation. The expression isn't clear and seems to
indicate that mutations are passed from close family relatives.
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(ii) Suggest an explanation for the difference in these rates of change in the
incidence of thyroid cancer.

AS hinwe werewgy, vate of (onge uneagen (3)

oo and RO Cante- 0.

ﬁ ResultsPlus

Examiner Comments

This response gained two marks for correctly indicating the
incidence of cancer has increased and for realising it takes time
for cancer to develop. The candidate fails to read the data in the
table carefully enough and describes the passing of alleles to
the next generation who in turn developed cancer even though
the data starts with a population that were less than four years
old and only gives data for fifteen years in total.

Question 7 (b) (i)

Although the majority of candidates could correctly define the term biodiversity, there
appeared to be some confusion between the terms "species" and "organisms".

() State what is meant by the term biodiversity.

__________________________ %lodwm*‘ju*’hemmbw%d} N RAK

0*300.'\5

ﬁ ResultsPlus

Examiner Comments

Organisms and species are not the same thing. Examiners
cannot choose which answer to accept so this response gained
no marks.
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Question 7 (b) (ii)

This was a high scoring question. Most stated that the number of species would be counted
but some preferred the idea of calculating a diversity index.

(i) Suggest how scientists could find out if biodiversity within the town of Pripyat
has increased or decreased since the Chernobyl disaster in 1986.

ﬁ ResultsPlus

Examiner Comments

This answer gained two marks for measuring the number of
different species and for realising a comparison over time would
be needed.
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Question 8 (a) (i)

Many candidates unfortunately referred to "genes" in their answer instead of "alleles". Some
also confused the terms "genetic diversity" and "biodiversity".

(a) Koalas have a low genetic diversity.

(i) Explain what is meant by the term genetic diversity.

ResultsPlus

Examiner Comments

This response gained no marks because the candidate referred
to genes instead of alleles. This was frequently seen.

(a) Koalas have a low genetic diversity.

() Explain what is meant by the term genetic diversity.

Examiner Comments

Although the reference to population would have been accepted,
the candidate has also referred to a habitat which is incorrect.
Examiners cannot choose which answer to accept so this
response gained no marks. The candidate's indecision over
which term to use is probably a sign of confusion between the
terms biodiversity and genetic diversity.

A

Examiner Tip

Make sure that definitions of key terms are known,
particularly in topics about the environment.
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Question 8 (a) (ii)

A surprisingly large number of candidates did not refer to an increase in inbreeding and

unfortunately a significant number used the word interbreeding instead of inbreeding. The

idea of there being a reduced gene pool was often stated and gained a mark but when

candidates described a loss of alleles they were still expected to add "from the gene pool" or
"from the population” in order to gain this mark. Fewer candidates referred to genetic drift

or increased homozygosity, which were also given credit by examiners when seen.

(i) A low genetic diversity in a species can be due to a decrease in population
size.

Explain how a decrease in population size can result in a reduced genetic
diversity.
(2)

Thwmp,ﬁh _____ cesduct ne. of. Wclllr\-d prOgARIns. fhae. kvavlmww.a ..... be....
___________________ w&mmw&mﬁwo

AMooc. oo edd . The ne.. 5%

ﬁ ResultsPlus

Examiner Comments

This response did not gain any marks. They have not given an
indication of where alleles are lost from (a reference to gene

pool or population was expected). The answer also suggests a
reduction in inbreeding rather than an increase in inbreeding.

(i) A low genetic diversity in a species can be due to a decrease in population
size,

Explain how a decrease in population size can result in a reduced genetic
diversity.

(2)

KOo\Qs CONSMG. Qenise. Oty S NomGzugoSiy oS genes ..

ﬁ ResultsPlus

Examiner Comments

This response gained two marks. There is a suitable reference to
inbreeding and also an understanding of it leading to genetic drift. We
would also have given the reference to increased homozygosity a mark
had the maximum for the question not already been awarded.
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Question 8 (b)

Surprisingly few understood that the range of fur colour was due to polygenic inheritance.
Many candidates thought it was due to temperature.

(b) Koalas in the south of Australia have fur that is brown in colour and those in the
north have grey fur.

The fur colour of koalas is not affected by their environment.

Koalas that live in habitats between the north and south of Australia have a range
of fur colouration from grey to brown.

Suggest one reason for this range of fur colour.

Conbwuwous Voum ahow

ResultsP

Examiner Comments

The answer gained no marks because it is just a description of
a range and is not a reason for it.

(b) Koalas in the south of Australia have fur that is brown in colour and those in the
north have grey fur.

The fur colour of koalas is not affected by their environment.

Koalas that live in habitats between the north and south of Australia have a range
of fur colouration from grey to brown.

Suggest one reason for this range of fur colour.

Examiner Comments

This was probably the most common response but gained
no marks.
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Question 8 (c) (i)

Candidates were expected to calculate how much longer Koalas in the South are and also
how much heavier they are. A significant nhumber only calculated the difference for one of
the parameters. Whenever appropriate it is expected that units will be stated but it was not
uncommon to see an answer expressed as 5.3 rather than 5.3 cm. Approximations such as
"roughly double" were not accepted. A number of times examiners reported that candidates
had confused North and South by stating those in the North were bigger. A humber of
answers included the statement that "mean body length is greater than mean body mass"
which is irrelevant to the question asked.

(i) Using the information in the table, describe the differences in body length
and body mass for koalas living in these two habitats.

(2)

ﬁ ResultsPlus

Examiner Comments

Only the calculation for the difference in length has been done.
This gained one mark. The difference in body mass was not
quantified. The last sentence was seen quite frequently but is
not relevant to the question.
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(i) Using the information in the table, describe the differences in body length
and body mass for koalas living in these two habitats.

Examiner Comments

This response gained two marks. The most common approach of
candidates was to calculate 5.3 cm and 4.5 kg; however, we also
accepted ratios and percentage differences if correctly calculated.

This candidate has actually correctly manipulated data in two different
ways. The response is included in the report to illustrate examples of
percentage values that were given credit when they were seen.

Question 8 (c) (ii)

The vast majority of candidates gained the mark with the most common answers being
"a difference in diet" or "a difference in temperature". Much less frequent was the alternative
correct response "genetic differences".

(i) Suggest an explanation for the difference in size of koalas from these two habitats.
(1)

Feolas Kron difhecent hobtoks
............. e dr%an\rg\\a\.erﬁgrﬂ“a%gnotm%

ﬁ ResultsPlus

Examiner Comments

This answer gained one mark which could have been awarded
for the comment about "different alleles" or for stating "these
Koalas have different diets".
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Question 8 (d)

It appeared that a large number of candidates had learnt the mark scheme from last year's
paper as there were lots of references (sometimes half of their answer) to preparing the
animals for release into the wild and where to release the animals. Clearly some points from
last year's paper were relevant to this question but candidates cannot assume they will
score full marks if they attempt to learn previous mark schemes. The change in both context
and phrasing from one year to another prevents this happening. The use of stud books, IVF
and inter-zoo exchange of animals were all well known. Writing interbreeding instead of
inbreeding was a common error. Sadly there were some answers that stated zoos would
breed animals from different species indicating these candidates had no understanding of
the concept of species.

*(d) Suggest how a captive breeding programme could maintain the genetic diversity
of the koalas in Australia.

(5)

waue o Surable oy kol

Examiner Comments

This response was awarded 5 marks. The candidate understood
the need to prevent inbreeding and they also stated the most
commonly awarded points by referring to inter-zoo movement
of animals, the use of stud books and use of IVF. This answer
also gained a mark for knowing it is important that the breeding
programme helps in avoiding genetic drift.
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*(d) Suggest how a captive breeding programme could maintain the genetic diversity
of the koalas in Australia.

(5)

Thia onn. .. A00e. by preveming . inbreedind).. and encouraging.... Ouk oreeding.........
vy ey 200 adimal.. movenend... @Mce... breadivg . Koala... bears.. fYom.. Aiefaent.........
aras. WCe0ees . 110 AR, Q00L... AN, XoalS. A8 KON as NC.... AR0CYIC.. VAAANON. ..
S ks 0. v An. V2. iivinived ... o, preven... ﬁn\amed.m@....m...ﬁm!ﬂ ................
Dreedtog, 00 6o a0 cavned . ouk by e MewedS  of OV and_ako by te.
\ee ofswopae. . mother S . (The. ¥ola vears. are. Aven twained .. o0 om ...
Dokatn. fond Yesoues. . and. QITRCY. AAMSRAVGS. . £rom. Qreddong. . pRfere..................
Vb oeing veleaged o we. ... Therefore. . apive. . Diveing propwammes, .

........ evmm....mt..........gmenm...dims..ikg.........mm%....mm........bﬂ&ars.....ts....mmm%ed..,......____._._._..._._._.____._

% ResultsPlus

Examiner Comments

This response was awarded 4/5 marks. The candidate understood
the need to prevent inbreeding and they also stated the most
commonly awarded points by referring to inter-zoo movement of
animals, the use of stud books and use of IVF. However, the final
third of this response about releasing the animals into the wild is
not relevant to the question and possibly indicates the candidate
was trying to apply last year's mark scheme.
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Paper Summary

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

e make sure you carefully read the headings in tables and the labelling of axes in graphs
before trying to analyse the data provided

e remember to include both similarities and differences when asked to compare two
molecules or cells

e always quote units when giving numerical answers
e when asked for a specific number of answers do not include more

e always show your working in calculations rather than just writing down your
final answer.
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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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