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Introduction

Overall, many candidate’s failure to read questions carefully and actually use information
presented on the question paper cost many candidates vital marks.

There was evidence of a good understanding of the ultrastructure of the cell, with
knowledge of the roles of the different organelles, especially in the process of cell
differentiation. The roles of mitosis and meiosis were well understood by many candidates,

although some struggled to explain how meiosis brings about genetic variation in gametes.

The processes involved in the double fertilisation of flowering plants were understood well
by most, although confusion between nucleus and nuclei is still evident. Natural selection
was grasped by many, although not all were able to correctly describe the process.

The recollection of core practicals and the application of skills that should have been learnt
through carrying out these procedures was variable, yet again suggesting that not all
students have had the opportunity to fulfil this aspect of the specification.

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 select appropriate data to support their answers.

There were also many occasions when candidates were unable to articulate their answer
in @ 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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Question 1 (a)

Although many candidates correctly described the action of digestive enzymes on the style,
many incorrectly attributed the origin of the enzyme. A common misconception appears to
be that the tube nucleus itself secretes the enzymes, or that it digests the style, which it
obviously does not, although its genes for the digestive enzyme are activated.

(a) Explain how the pollen tubes grow through the style of the flower.

Examiner Comments

This answer gains marks for 'digestive enzymes that
break down the style' and 'create a pathway'.

(a) Explain how the pollen tubes grow through the style of the flower.
enkerd Fost + (2)

flbe nucleus.nreleases. . enzyme). that Cdigest)
create. Q. pathwcay Hothe micrapyle. The ..
g moale nucleud Spldtd nfo 4 and
Féi!ﬂwiaﬂé’fwwdf

Examiner Comments

This is a common example of the misconception that the pollen tube
nucleus releases enzymes.

It should be obvious that the role of any nucleus is not to release enzymes.
Students should be aware of how enzymes are produced inside cells.
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Question 1 (c)

Many candidates correctly identified the flagellum and acrosome as structures present

on the sperm yet absent in the pollen. However, many also mentioned mitochondria as
structures that only the sperm possess, inferring the absence of mitochondria as they had
not been told that they did possess them. Good answers also referred to the difference in
number of nuclei, credit was given to any answer recognising the fact that there were more
nuclei in the pollen than in the sperm cell.

(c) Describe how the structure of a pollen grain differs from that of a sperm cell.
(2)

?ﬂfﬁmyrwaﬂ*ﬁpw ......... m»ﬁm.fae. ..... Al P larga .

A BRLI .. ALK PO A heocol.... MAFMW
) sperin. coud....

.»bc»,nt.m

Spﬁxm ALAMS. L IE O rwu.(j fochandgion........ bia k...

A poihen Lol OBES ot .

ﬁ ResultsPlus

Examiner Comments

(Total for Question 1 = 7 marks)

This answer gains marks for the presence of a flagellum and an acrosome
in the sperm cell, clearly explaining that these are not in the pollen.

It does also contain the incorrect suggestion that pollen grains do not
contain mitochondria.

(c) Describe how the structure of a pollen grain differs from that of a sperm cell.

Qs eﬁé..ar LOSOOSCNORS ..

Plus

Examiner Comments

Examiner Tip

This answer manages to list a number of marking Remember to make comparisons when asked to

points: 1. no flagellum, 2. no acrosome, 3. cell wall

- don't just describe one cell and then the other.

in pollen grains, 4. different number of nuclei.
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Question 2 (a)

There were many candidates who guessed the answer to this by trying to work out what
‘polygenic’ could mean. Many lost marks by referring to the phenotype generally, rather
than a specific characteristic or trait. There were also answers referring to alleles instead
of genes - in this instance, we are looking for reference to multiple genes. Good answers
came from those who understood that some characteristics are controlled by several genes
at different loci that interact to give rise to a characteristic that often showed continuous
variation. Rather too many simply described the inheriting of genes from both mother and
father. Some candidates confused the terms ‘characteristic’ and ‘phenotype’, as well as
‘continuous variation” with ‘continuous variable’.

2 In 1886, Sir Francis Galton claimed that the height of a child could be predicted by
working out the mean height of its parents.

Scientists have since discovered that the inheritance of height is an example of
polygenic inheritance,

(a) Explain what is meant by the term polygenic inheritance.
(2)

B chrowaackenshe. . ook B i chadseamarsach. Jad. AR . HAsain..
AL QER = AOKINRA L SLAMN QM .. 0. (.. SAAAL A ARAN SN
Yoaak. .0 vdaeant ek 10 ... PEAYGRANAL ... 1150 AR AN EAC

ResultsPlus

Examiner Comments

This response gains the first mark for reference to one
characteristic determined by more than one gene.
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2 In 1886, Sir Francis Galton claimed that the height of a child could be predicted by
working out the mean height of its parents.

Scientists have since discovered that the inheritance of height is an example of
polygenic inheritance.

(a) Explain what is meant by the term polygenic inheritance.

(2)

Examiner Comments

If this response had referred to just one characteristic, instead of
characteristics, plural, they would have gained the mark.

Generally, the phenotype of an organism is determined by many
genes - this is not the meaning of polygenic.

OO ResultsPlus

Examiner Tip

Learn the definitions of key biological terms - read the
glossaries in your text books, or make your own.

2 In 1886, Sir Francis Galton claimed that the height of a child could be predicted by
working out the mean height of its parents.

Scientists have since discovered that the inheritance of height is an example of
polygenic inheritance.

(a) Explain what is meant by the term polygenic inheritance.
(2)

mulhpiaemﬁ ..... thad....alk. oda. gor. thus... U e

ResultsPlus

Examiner Comments

This example gains the mark for reference to
more than one gene determining a single trait.
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Question 2 (b)

Many attempted a generic answer to this question, quoting information learnt from their
text books instead of taking on board the context of the question. However, the majority of
candidates realised that a poor diet could contribute to a person not reaching their potential
height. Many found the question difficult to answer. Candidates who had read forward in the
question used the increase in height in the graph and improved nutrition in answers.

(b) Some scientists have suggested that diet may affect the growth of a child.

Explain how the height of an adult human demonstrates how environmental
factors interact with genotype.

(3)

.2 A person.mauy-hawe . Lol paents,..and. thengarg .
_be tout_thumselies, but. Moy, be Shart. .

o Flewaner, enuiromental fackol3..  Such ah. tila_
Wmvntaf “@rbohupdeaten.. - PErion..

ResultsPlus
Examiner Comments

This answer is on the right lines, but is too vague to gain credit.

If they had referred to an individual not reaching their genetic potential and if they
had referred to protein instead of carbohydrate they would have scored 2 marks.

(b) Some scientists have suggested that diet may affect the growth of a child.

Explain how the height of an adult human demonstrates how environmental

factors interact with genotype.
(3)

J@mm{bk&@kr&!z&kgmzémhafb{mhﬁa{f ........ @s....

oG affﬂgaf{?&mfmrm{C«ﬁ'ﬂé‘fu&axm;'swl(f.wf
g o el hT . fhair.. . mﬁm&dﬁﬁr!&é@ﬁyfﬂ ..........

adulk . manly depends...n. Heic. dtd . yhen. thty.. ... chidien... and.......
NI.titl... they... o Ltath . fhe . genclic.  polenbiad. ...

PV Lt . ] .
<D/\ ResultsPlus

Examiner Comments

This answer gained full marks (3) for describing the fact that a malnourished
individual will not fulfil their genetic potential to grow tall and that protein,
specifically, is required for growth of bones. It clearly recognises the role of specific
environmental factors on the phenotype of the individual with reference to height.
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Question 2 (c) (i)

Good answers took into account the wording of the question that asked for a description

of the ‘changes in mean height’, rather than just a description of the graph. There were
many careless errors in the manipulation of data, with many incorrectly reading the starting
height of the Northern Europeans. Care must be taken when reading points from graphs.
There were a lot of responses that just compared the differences in height, rather than the
changes. Some candidates also lost marks by not referring to the idea of ‘increases’ in the
question, thus just comparing existing data.

(i) Using the information in the graph, describe the changes in mean height for
adult European males from 1955 to 1980.
(3)

m—‘tﬁzﬁm&r Mo \.\E.LADME 'SD:Q“:&( aonkhecn..

Lucopaan. oot dace e sl Qk,k(wm dass. .

1420 a8 khe Logasl horoit bl ool behoe
820 _and la2s . 'TM Moo haswhy o § f\k::rwa

| 1130, ka o M Intacoin et Songthe-

0 St ¥ Guua_l\ € e u_ul e~ (ol a Y\ ML
La_A,ﬁtwf'“x%c:r' ~ ok C....-t_;{’—-u-\ A rfm (45§ LUI’)?Q

ﬁ ResultsPlus

Examiner Comments

This response gained marks for increase in height for both

sets of European males and for describing the largest increase
for Southern Europeans between 1970 and 1975. The mark

for comparing the increase between Northern and Southern
Europeans could not be given as the statement was incomplete.

A
@ ResultsPlus
Examiner Tip

Make sure it is clear what you are comparing when
using words like 'smaller'. If this answer stated 'the
increase was smaller than the increase in Southern
Europeans' it would have scored full marks.

GCE Biology 6BI02 01
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% ResultsPlus

Examiner Comments

This was a good response that gained full marks (3). Marks
were gained for reference to an increase in height for European
males between 1955 and 1980, as well as describing a greater
increase in height for Southern European males, with an
accurate calculation comparing an increase of 2.3cm with
4.4cm. The percentages are also correct - either set of figures
would have gained the mark for manipulation of data.

Examiner Tip

Check the units - some students lost marks by
referring to changes in height of 2.3 and 4.4m!!

GCE Biology 6BI02 01




Question 2 (c) (ii)

Many seemed to gain the first two marking points, however some missed the opportunity
to say what the difference in diet would be. Standard answers discussed differences in
diets and mentioned more protein or calcium. Good answers also mentioned changes in
health care as well as the impact of migration in introducing alleles for tallness into the
populations.

There were many who did not appreciate the time scale (1955 - 1980), and talked about
evolution and natural selection. There were some who appeared to believe that the height
changed in response to selection pressures, that varied from fruit produced on tall trees to
cold weather in the mountains, whilst others claimed that exercise, such as basketball would
make people taller. Meanwhile, there were those who seemed convinced that the reason for
increased height lay in the fact that tall men are more attractive!

(i) Suggest an explanation for the changes in mean height of these two groups
of adult males.

Plus

Examiner Comments

This is an example of the type of vague response that is not
really specific enough to score well. This was given one mark
for implying that there were differences in diet that affected
the changes in height. 'More nutritious foods' is vague whereas
'foods containing more protein' is a far better answer.

A
2/ ResultsPlus

Examiner Tip
Use appropriate, precise terminology that is of the right

level for an AS answer - think of what is required at
GCSE and then add more detail.

GCE Biology 6BI02 01
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(i) Suggest an explanation for the changes in mean height of these two groups
of adult males.

(2)
Nodno . Soopean oduik reales mean Waigd: tnereayed

b\:) 8.0 Cm Snalsk Sovhacn Compeom. ACLIRNWEh,. 00
...b\_,;, 22 crn. (Ao e aonount) @ msc.xm.q 1;:2:&05

oS m f oAUt i,

B0V ¢

S S RUY % o S = V= U ==l G WA o o e W O 2 \fo.._r“!:_l‘é Jk
| Q._-me\ W Seea . 6mpe. s QXX eI

ResultsPlus

Examiner Comments

Another example of a vague answer that starts off by describing
the changes and then mentions 'genetic variation as many
cultures mix' - not quite precise enough for the mark. A mark was
given for 'better nutrition or variety of food in southern Europe'.

(ii) Suggest an explanation for the changes in mean height of these two groups
of adult males.

OO ResultsPlus

Examiner Comments Examiner Tip

This answer refers to increased migration bringing If you can think of a few relevant points,
about a change in the gene pool with more genes write them all down - that way you
for tallness - this alone would have gained 2 marks.

increase your chance of scoring full marks.
Marks could also have been given for describing a

better diet with more protein.
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Question 3 (a)

There were many good answers to this question - most gained marks for mentioning
features only in eukaryotic cells, principally membrane bound organelles. Better answers
also made comparisons between ribosome sizes, types of cell wall if present and listed
features present in prokaryotic cells only. Interestingly, some suggested that flagella are
only found in prokaryote cells, despite having mentioned flagella in their answers to Q1(c).

In order to gain full marks, candidates had to do more than write a list of organelles found
only in eukaryotic cells.

3 Prokaryotic and eukaryotic organisms can be classified depending on their cellular
structure,

(a) Describe three structural differences between prokaryotic and eukaryotic cells.

(3)

R

Plus

Examiner Comments

The first sentence does not gain a mark - prokaryotic
cells do not have linear DNA, it is circular.

The next part of the answer gains a mark for naming

an organelle present in eukaryotic cells and not in
prokaryotic cells. The last part of the response also gains
a mark for noting the correct difference in ribosome size.
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3 Prokaryotic and eukaryotic organisms can be classified depending on their cellular
structure.

{a) Describe three structural differences between prokaryotic and eukaryotic cells,

- BUKAYORC Coll hawe \arag ribosomes whest
05 Sma Prokaiyotit hawt Stall rbotomss.

ResultsPlus

Examiner Comments

This is a good answer, clearly comparing the types of cells. Although
simply laid out, the points are clearly made using correct terminology.

OO ResultsP!

Examiner Tip

Bullet points help organise answers, especially if a
specific number of points are required for the answer.

Sometimes, keeping it simple works best.

GCE Biology 6BI02 01



3 Prokaryotic and eukaryotic organisms can be classified depending on their cellular
structure.

(a) Describe three structural differences between prokaryotic and eukaryotic cells.

one weArs haak m\»\-«s ) Emﬂh_ e byrone

Examiner Comments

This answer shows how over-complicating the response can lose marks.

No mark for 'prokaryotic cells have nucleoids and nucleolus whereas eukaryotic
cells have a nucleus' is not correct, it would have been better to just state that
nuclei are only found in eukaryotic cells and not in prokaryotic cells.

Stating that eukaryotic cells have 'double membrane and single membrane
organelles' is fine, but the mark is then lost by stating that 'prokaryotic cells
have only single membrane organelles'.

This candidate then lists features that only prokaryotic cells possess - including
flagella. However, in this case the mark was allowed for reference to plasmids.

The last line describing the peptidoglycan cell wall in prokaryotes is not a
difference - there had to be reference to the structure of cell walls in either
plants or fungi to gain that mark.

)

OO ResultsP!

Examiner Tip

us

Beware of losing marks by over-complicating your answers.

GCE Biology 6BI02 01
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Question 3 (b)

A range of incorrect answers were seen for this question, as this does tend to be an aspect
of the specification poorly grasped by many candidates. Many did gain marks for mentioning
DNA or proteins, yet failed to discuss the molecular differences and similarities in the
structures of these biological molecules. Poor expression resulted in many not achieving full
marks for this question. An ideal answer would discuss the analysis of DNA or proteins, to
investigate similarities and differences and that species sharing similarities would be more
closely related and therefore grouped together.

(b) In 1977, Carl Woese suggested that there are three domains of living organisms;
the Archaea, the Bacteria and the Eukaryota.

He used molecular phylogeny to classify organisms into different domains.

Explain what is meant by the term molecular phylogeny.
(3)

~.Molgeviar. phyiogeny is. looving. ot the DA and
RN of. different. organisms..and . looking. fat SIMQONE. .
_anel_aTgerences potween Pem  t Yen Place them.
Lo, ong af. e hee. domei0s.

ResultsPlus

Examiner Comments

A nice response clearly describing the process of comparing the structures of
DNA and RNA for similarities and differences and using those to assign organisms

2 marks awarded here

{(b) In 1977, Carl Woese suggested that there are three domains of living organisms:
the Archaea, the Bacteria and the Eukaryota.

He used molecular phylogeny to classify organisms into different domains.

Explain what is meant by the term molecular phylogeny. -
(3)

ﬁ ResultsPlus

Examiner Comments

A good answer, gaining full marks (3).

Marks given for describing similarities in molecular structures of RNA and protein
being used to determine how closely related organisms are to each other.
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Question 3 (c) (i)

Although directed to evidence from the table other cellular details were often provided,
which were not creditworthy. It is essential that candidates follow the instructions provided
in the question, i.e. ‘Using the information from this table’ - this is a clear instruction and
must be followed.

Some candidates gave differences between Archaea and Bacteria/Eukaryotes in turn, rather
than both together as the question instructed, or only compared the Archaea with one
other domain. Many just gave a long description of cell membrane differences, ignoring the
differences in RNA polymerase.

{i) Using information from this table, give evidence that supports Woese's

conclusion that the Archaea are distinct from both the Bacteria and the

Eukaryota.

(2}
LCRN st e, conxam (. biadundad hdm (ko

C\ams e d Ao j Lj '
“JUsHo.f‘ LbReterian  anr. ‘?:ul‘at'jﬁf\-"a ........... OO S ACL ANV, S
LAYV G VYAV Y (P
Aibfecony avmketc. ok pm'\'ﬁ.\“ WOleCHRE AWV

polJ DI [0, comparsd to Backetin, G, aud EMangrn N2

Plus

Examiner Comments

This is a nice, clear answer clearly comparing the Archaea with the two
other domains, just using information from the table to gain full marks.

GCE Biology 6BI02 01
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(i} Using information from this table, give evidence that supports Woese's
conclusion that the Archaea are distinct from both the Bacteria and the
Eukaryota.
(2}
LT AAEN0L S e O MIDCINR.  AS  eoeweba G oy ounong, > S
__________ AT QCONRONY.... CBAND | oXE AR 1O Guacar ol Jowy  xiner.
e DEDAAS) BN e D bath. .. BaoEm o
..... N HIBNTET-PEN SR S S W= VR SR VoY g ¥ ale oY B - T LA
.......... CBANN.... OSRGbB  E CRAYCRACA. By RSER T DO
......... ﬁmwmw Siged  (hod0omel. . to... BukongolD...
O~ o .pv_puci.oalcdc,m w ohe all (sougs chaon
Boolonp ocoel.

ﬁ ResultsPlus

Examiner Comments

This response starts well, with a thorough description of the
differences in cell membrane structure. However, it then refers to
differences in ribosome size compared with just the Eukaryota and
then the absence of peptidoglycan compared with just the Bacteria.

It scored just 1/2

A
J@ ResultsPlus
Examiner Tip

If a word in the question is in bold print - then
take that word into account in your answer!

The question asked for evidence that the Archaea
are distinct from both the other 2 domains.
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Question 3 (c) (ii)

Most candidates were able to select the lack of peptidoglycan and the similar number of
protein molecules in RNA polymerase — and were able to phrase it successfully. However,
an unfortunate number mistakenly stated that both Archaea and the eukaryotes have

peptidoglycan - or that no cell wall is present.

(i) Using information from the table, explain why the Archaea are thought to be
more closely related to Eukaryota than to Bacteria.

Results#lus

Examiner Comments

A nicely phrased answer that gained both marks easily.

GCE Biology 6BI02 01
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Question 4 (a)

Although the majority of candidates grasped the question, they were not always able

to provide AS level detail in their answers, often simply stating ‘cell division for growth
and repair’. Surprisingly few discussed the idea of increasing cell number. Only a small
proportion of candidates gained the mark for replacing dead cells or repairing damaged
tissue — a common error being to refer to the repairing of damaged 'cells' instead of
damaged 'tissues'. Some referred to the ‘formation of identical cells’ without describing
these cells as genetically identical. There were also many references to asexual
reproduction, probably as a consequence of describing the role of mitosis generally instead
of in the context of root growth, as directed in the question. Some candidates focussed on
the role of roots, showing that they had not understood the question.

Candidates need to be aware of the fact that answers learnt from prior mark schemes
usually lose marks if the context of the current question is not taken into account.

4 The root tip squash procedure can be used to observe cells undergoing mitosis.

(a) Explain the role of mitosis in the development of roots.
(2)

ResultsP

Examiner Comments

This is typical of the type of response that is too vague and imprecise to gain marks.
If the student had referred to new root 'cells' they would have gained one mark.

4 The root tip squash procedure can be used to observe cells undergoing mitosis.

(a) Explain the role of mitosis in the development of roots.
(2)

Plus

Examiner Comments

This example gained one mark for explaining that mitosis
allows cell division and the production of more cells.
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4 The root tip squash procedure can be used to observe cells undergoing mitosis,
(a) Explain the role of mitosis in the development of roots.

ResultsPlus

Examiner Comments

This response gained 2 marks for reference to cell division and
the production of genetically identical cells.

GCE Biology 6BI02 01
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Question 4 (b) (i)

Considering that the ‘root tip squash’ is a core practical, there were many very disappointing
responses to this question. Many candidates were unable to name a microscope slide and

a coverslip, and/or confused a microscope slide with a watch glass or Petri dish. Correct
spelling of a suitable stain, or even a reasonable suggestion of one, was surprisingly

rare. Overall this question was poorly answered, it not only challenged spelling, it also
demonstrated that common equipment could not be identified. It also appears to indicate
that there are candidates who had not carried out this core practical, a requirement of the
course.

(b) (i) The flow chart below describes the stages involved in staining a root tip
squash to show mitosis.

Complete the flow chart by writing the most appropriate word or words on
the dotted lines.

(3)

Stage 1

Carefully remove the root tip from an onion that has
been grown in water

Stage 2

Place the root tip in ...... W@d‘ifcﬂc ......... acid,
which will Wéﬂwn the tissue

L

Stage 3
Rinse in distilled water and then add a few drops

of a stain such as ... CI N

L

Stage 4

Place the stained root tip on a ... /¥ q'qm ..... Dl |'5‘l

ﬁ Results¥

Examiner Comments

This answer gained two marks - the first for identifying hydrochloric acid and correctly stating its
function in the root tip squash practical, and the second mark for 'osin' accepted as a phonetically
correct attempt to spell orcein.

We were lenient on the spelling of stains in this question as it was not Quality of Written
Communication(QWC) assessed and the focus was on learnt practical skills.

However, 'viewing lens' is not the equivalent of a 'cover slip'.
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(b) (i) The flow chart below describes the stages involved in staining a root tip
squash to show mitosis.

Complete the flow chart by writing the most appropriate word or words on
the dotted lines.

(3)

Stage 1

Carefully remove the root tip from an onion that has
been grown in water

Y
Stage 2

Stage 3
Rinse in distilled water and then add a few drops
. o e
of a stain such as *‘1@-'{1‘5 L

Place the stained root tip on a ..

and then place a . W ""“}‘dﬂﬁ 455, on top

ﬁ ResultsPlus

Examiner Comments

There were many answers like this, where the candidate knew the
theory - the fact that hydrochloric acid was used to soften the tissue
and that an acceptable stain was acetic orcein, but had no idea of
the names of basic laboratory equipment. This really does suggest
that either the practical was not carried out, or that the student has
not learnt the names of standard items such as a microscope slide.

GCE Biology 6BI02 01
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Question 4 (b) (ii)

Candidates cannot expect to score marks with generic answers such as “wear safety
glasses” without some justification. Most answered correctly with reference to protecting

the eyes from the acid or stain, although some inadvertently spelt ‘goggles’ as ‘googles’ that
we allowed as a slip of the pen. It must be noted that the wearing of a lab coat to ‘protect
clothing’ is not a safety precaution, it is a laundry consideration — however, if linked to
keeping acid from spilling onto the skin, credit could be given.

A safety precaution is one that protects the individual carrying out the experiment from
harm.

(iiy Describe one safety precaution that should be taken when carrying out this
procedure.

(m

T - T+ R e -0 W R WPC T N PP= S L — T o Vo = T =V \'\»Q.ﬁ L e S

Examiner Comments

There were a few who were concerned for the
safety of the root tip rather than themselves.

Plus

Examiner Tip

Remember - a safety precaution is one that protects you!

(ii) Describe one safety precaution that should be taken when carrying out this

procedure.
(1)

w&cf\mbtm»{-%%’*mwd‘lclcwogeﬂctkﬂ |

ﬁ ResultsPlus

Examiner Comments

The wearing of lab coats cropped up frequently -
although they do indeed keep your clothes clean and
protected, this does not count as a safety precaution!
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(i) Describe one safety precaution that should be taken when carrying out this
procedure.

Examiner Comments

This form of protective clothing does gain a mark for linking the
wearing of gloves to preventing burns caused by the acid.
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Question 4 (c)

There were many good answers to this question, with answers to questions concerning
differential gene expression clearly well 'rehearsed'. However, a few misconceptions still
remain, mMRNA is not transcribed (DNA is transcribed to produce mRNA) or DNA translated
(the mRNA is translated at the ribosome), genes are activated or switched on (a standard
phrase, linked to gene switching) they are not turned on. Although most candidates knew
that cells are stimulated to become specialised, they were unspecific about the nature of
said stimulus - only the better answers referred to a chemical stimulus. Poor expression cost
marks here - and this was a question assessed for QWC.

*(c) Following mitosis, some cells undergo differentiation to become specialised tissues,
such as xylem,

Explain how cells differentiate to become specialised tissues.

'mﬁmﬂfumlakmuuhi&mﬁmku—c— SLMJLu%uchwwichim«
'The o NA S Mo Bangleted cnbo Ps-o‘:tn;"ui R

Thae alls becnme. Specilieed Sof@S

ﬁ ResultsPlus

Examiner Comments

Yet again, a bullet pointed response clearly sets out the
answer to the question.

Note that the student does refer to mRNA being transcribed,
a common mistake that can be ignored if the context is
correct - in this case the fact that transcription is described
in relation only to the genes that are switched on.

Examiner Tip

Bullet points are a good way to arrange your answers to
questions that ask you to describe a sequence of events.
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*(c) Following mitosis, some cells undergo differentiation to become specialised tissues,
such as xylem.

Explain how cells differentiate to become specialised tissues.
(4)

TR (S 0L CAQMACOL SONALLUAY. (ALCA. ALOVOKE) SOMY. Qenes..

and. deach\oukes othaws. mRAR (s txanen od fxom tha....

siAtchod o Qenas. and tXQkU t0 th NbOSIAS. WAUCA..
Synthens tha Corvect-.
TS YOtAN. QOO 0y MOUCUIA. &L CULS ...

protein.. T
manﬂl mmmm muaus_m &
nw .............................................................................................................................................................................................................

% ResultsPlus

Examiner Comments

This is a good answer which refers to a chemical stimulus
activating some genes, transcription at the active genes and
then describes translation correctly. This answer also takes
into account the context of the question in the description of
specialised cells forming a specialised tissue.

GCE Biology 6BI02 01
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Question 4 (d) (i)

The key to this question was the word ‘observed’- there were many answers concerning
events that happened during meiosis but not mitosis, however, not all can be observed
using a microscope. There were also a number of incorrect responses, concerning events
that occur in both mitosis and meiosis, such as interphase or cytokinesis. ‘Crossing over’
was by far the most common correct answer seen.

(d) Similar staining techniques can be used to observe cells undergoing meiosis.

(i) Name a process that may be observed in cells undergoing meiosis but not

mitosis.
(1)

ResultsPlus

Examiner Comments

Although independent assortment does occur in meiosis but not
in mitosis, it is not readily observable under the microscope.

(d) Similar staining techniques can be used to observe cells undergoing meiosis.

(i) Name a process that may be observed in cells undergoing meiosis but not

mitosis,
{1}

ResultsPlus

Examiner Comments

Although it is the chromatids rather than the chromosomes which cross
over, the mark was given for the process of crossing over being visible.
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Question 4 (d) (ii)

Naming the two processes of ‘crossing over’ and ‘independent assortment’ was common,
and although it seems that candidates tend to have the right sort of idea about what they
are, clear descriptions were less frequently seen, especially for independent assortment.
Many responses did not explain how the random assortment would produce variation in the
gametes. Vague details concerning the exchange of ‘genetic material’ do not gain credit,
whereas exchange of pieces of chromatid, or DNA, or indeed alleles between chromatids is
far preferable. There were also, as usual, many incorrect discussions of fertilisation as one
of the features of meiosis. Random fertilisation does give rise to genetic variation, but it is
not a consequence of meiosis.

(i) Explain how meiosis can give rise to genetic variation in the gametes
produced.
(2)

_______ hen . tne  ChrOmoscmes.. LIng.. (... 4 -l CFOSS..OVeCL...
..... Sﬁmr}fty\&ﬂ(jefﬁtw:ﬁ?crﬁm\@ﬂm&ﬂgcﬁmbi?ﬁﬂmﬁ
______ Wil . Creaked.. This. leads . to..indepeadant. . amsortmens
ok NS L\ Cause. eenetiC. VANAkion.i0.. ke ...........

%&ﬁ\ekeapracl Ne’s N

ﬁ ResultsPlus

Examiner Comments

Although this response initially appears to contain enough relevant details to gain
at least one mark, the context is incorrect and the details too vague to gain credit.
Exchange of some of 'their genetic information' is not enough - DNA would be better.

Also this response implies that it is crossing over that leads to independent
assortment which is incorrect.

Descriptions of 'many combinations' needs to be qualified - e.g. different
combinations of alleles are created.

GCE Biology 6BI02 01
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(il) Explain how meiosis can give rise to genetic variation in the gametes
produced.

(2)

ff’kﬂﬂvi.jﬂvw Leado ta.. . Chacyaadid s
fﬂv;‘fﬁ,?ﬁ G bt b ..ﬁfi.‘;&x.....,. . )ﬂwﬂay Al ..
A r:ﬁwa./‘\? o Thail..mactber .. Anfp el pock L ...
A lhao i de AL U LA BN ... fgbﬁ«h} L ATl S ——
B
____a'l, Aeqpendand.. odfortmead. b s thad.. roodom..
Mides oo b boken. . fromwe  Culbta  poceek ...

B ST WY SRR . gty Gttt vneitdin...

<Eﬂ ResultsPlus

Examiner Comments

This answer gains 2 marks - one for mentioning both crossing
over and independent assortment and another for correctly
describing crossing over, with reference to chromatids.

(i) Explain how meiosis can give rise to genetic variation in the gametes
produced.

(2)

..... qummm he éﬁz..,.cms.smq Ve cr’-

N.0SEM2A. o.no} Um poJcm-.a,( ._
_gmes rag bo gendhic veriation.

ﬁ ResultsPlus

Examiner Comments

One mark for mentioning both crossing over and independent
assortment and a second mark for correctly describing how
independent assortment generates genetic variation.

The incorrect details of crossing over were ignored.
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Question 5 (a)

Overall good responses were provided to this question, with most candidates gaining marks
for the idea of renewable resources that will not run out and are therefore available for
future generations. Common mistakes included ‘more seeds can be grown or seeds can be
regrown’ — instead of more plants. Extra, superfluous, information on ‘carbon neutrality’
and ‘biodegradability” was given, which although are advantages of using biofuels, are not
descriptions of sustainability.

Candidates re-sitting this paper often try to use facts encountered in the A2 topics -
sometimes this is correct and will be given credit, but carbon neutrality is not directly linked
to the sustainable nature of biofuels.

{a) Suggest why the production of oil from Canola seeds can be described as

sustainable.
[oﬁmh &ndﬁ:\amv\:) {2)
MR hese Seeds coan ke o

oo a -Eﬂmdea.lﬁq _______ Lusiaance . and  Ca A

LESulreun.ode:  Coan Coutech Ao f28 s.X. . el
SELanrelR  dh  eaon naon bl

ﬁ ResultsPlus

Examiner Comments

No marks for saying that the seeds can be re-grown, because once the oil has been extracted,
the seeds cannot be regrown!

One mark allowed for implying that these resources will not run out - compared with fossil fuels.

{a) Suggest why the production of oll from Canola seeds can be described as
sustainable.
(2)

W
B -

Examiner Comments

One mark for the plants being able to be regrown and
one for stating that this resource will not run out.
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(@) Suggest why the production of oil from Canola seeds can be described as
sustainable.

(2)
Becm e Cancla seed s a  mnewable  resowte

As ik _can  be regrawn. ard il Wepoc ne

Examiner Comments

A good answer, covering all the marking points, using
the phrases 'renewable’, 'regrown' and 'not run out'.
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Question 5 (b)

This was surprisingly poorly answered, there appeared to be a lot of guesswork or vague,
imprecise ideas provided. Guesses linked nitrates to carbohydrate production, or implied
that nitrates were needed for active transport in plants. Many candidates quote ‘growth and
repair’ without being specific. Some linked nitrates being used for making amino acids and
therefore protein, without clearly stating that protein synthesis requires amino acids that
are produced using nitrates. Better responses mentioned nucleic acids and other molecules
such as ATP. Chlorophyll was accepted as a correct response, as the molecule does include
nitrogen, even though some that provided that as an answer had possibly confused the
roles of nitrate and magnesium.

(b) Farmers provide the plants with fertiliser containing nitrate ions.

Explain the importance of nitrate ions for the growth of plants.

ResultsPlus

Examiner Comments

This response clearly links nitrates with production of amino
acids and then amino acids with the production of proteins.

(b) Farmers provide the plants with fertiliser containing nitrate ions.

Explain the importance of nitrate ions for the growth of plants.

(2)
e NS ORE . TODS. QLR ANQERBNE | RCOMSE. . Hogy. PEONICHE Th plond
BN 1 S - W, V < B -84 pratedn.:.. PrAen  is. e . w ....... s SO
e SYOONIDN . TR AL DNV (NS QL. ngedad. . g frowla. ..

Examiner Comments Examiner Tip

This is just enough for one mark - it does seem to

suggest that nitrates provide proteins. However, the notes
underneath make it clear that the student does know what
nitrate is needed for in relation to other mineral ions.

Watch out for poor phrasing that
results in your answers not saying
what you intended.
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™ Ben CO, ta kel mﬁiﬁﬂk S '
(b) Farmers provide the plants wrth fertiliser contaum‘;%?ﬂtrate ions. @Wﬁﬁﬂi‘:@e .

Explain the importance of nitrate ions for the growth of plants.

(2)

"Ga;@cc:é«.m ’Gm.:'@-@:f

NOHOAS O Ore akSo m-im(l:md:ﬁx P oreduckin

ﬁ ResultsPlus

Examiner Comments

This is a very good answer, clearly indicating an understanding of the role of
nitrates in protein production by plants.

The last line is also creditworthy - linking nitrate to ATP production.

Mb) Farmers provide"{he plants with fertiliser containing nitrate ions.

Explain the importance of nitrate ions for the growth of plants.
(2}

~Nitrate iong. prevent tna plant from. éa:*:qmg
deficient and. twning lovowniin on.. the edges.

«ﬂ/@mvutvmtu 1 mﬂbc__wi_j ________ o Mﬁgu p{anf
BN 05 S |

ﬁ ResultsPlus

Examiner Comments

Responses describing symptoms of nitrate deficiency were
not answering the question - they were not explaining the
importance of nitrate ions to the growth of plants.

A

OO ResultsPlus

Examiner Tip

Remember to read the question - make sure you are actually answering it!
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Question 5 (c) (ii)

A surprising number did not gain full marks here. Many either selected the wrong values
from the graph, or divided the difference by the final value rather than the original value
before multiplying by 100 to give a percentage. However, most candidates did read the
correct values from the graph, although not all were able to complete the calculation. The
working out of percentage changes is a commonly requested calculation at AS and is not too
demanding - practice will help candidates improve this fairly basic mathematical skill.

(i) Using information in the graph, calculate the percentage change in seed yield
when the level of nitrate fertiliser is increased from 0 to 160 kg ha'.
Show your working.
(3)

De G — G

?—""?) l 9 s % l&C)

__'___,__g——l—_'__'—_.-.

1 o UG
:l, Glﬂul i!@@f ’.)j"lli:'\r'_l.‘-
2 -Ue
ResultsPlus Ahoh (@
Examiner Comments T
A correct answer provided with clear working out shown.
(i) Using information in the graph, calculate the percentage change in seed yield
when the level of nitrate fertiliser is increased from 0 to 160 kg ha™'.
Show your working.
(3)
'-Z . L+ - Q
_166 .
3316 o y =726 7
e (OO0 <

o F 2 b

<d\ 26T inCreate (o
Resultslus

Examiner Comments

This answer was given one mark for correctly identifying the data from the graph - 2.4 and 3.3.

Although this student appears to understand that the percentage change involves dividing a
figure by the original value and then multiplying by 100, they have incorrectly calculated the
difference between 2.4 and 3.3 as 0.7 instead of 0.9. This could have been done without a
calculator and the final answer indicates that a calculator was used.
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(i) Using information in the graph, calculate the percentage change in seed yield
when the level of nitrate fertiliser is increased from 0 to 160 kg ha'.

Show your working.
2.4 3.3
2.3-2.4 =019

(3)

23 xloo =3F SN

-

ﬁ ResultsPlus

Examiner Comments

The fact that the final answer was rounded up to 38% was ignored as the calculation
was present with '=37.5%' showing that the correct answer was provided.

Correct calculation carried out and an answer derived of 37.5% - all worth full marks.

A
%
2/ Results¥lus
Examiner Tip
Do not round up to fewer decimal places than given in
the original data!

Always show your working! If it was not here, this
student may not have gained any marks.

GCE Biology 6BI02 01
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Question 5 (c) (iii)

Candidates struggled to adapt their rote-learned core practical knowledge to the actual
guestion being asked here. The word ‘valid’ prompted many to refer to peer review and
having other scientists repeat the investigation. Most did not seem to have a clear idea

of what is meant by the validity of an investigation and very few candidates seemed to
gain full marks. Many just listed lots of variables to control assuming to pick up marks

for at least one of them, and many did, almost by accident, by referring to a sensible
environmental variable as well as one concerning either the source of the plants, or the

soil conditions. The age of the plants is irrelevant as the' seeds harvested' is the dependent
variable, not the growth of the plant. Time was also incorrectly given, which is not relevant
to this investigation.

Many stated ‘do repeats’ without explaining the purpose of the repeats or what was being
repeated. Very few mentioned a control experiment, without nitrate, although this was seen
in better answers.

It is important that students understand that skills developed carrying out the core
practicals often have to be applied to a variety of unfamiliar contexts.

(iii) Suggest how the scientist could have ensured that this investigation was
valid. "
By CoNolingy... A% VGGORIRS . Sutha,. as),. .k&ﬁﬁ.lﬂg _____________
e ealth O On CONSYONY. ¥ CNPR/CGAAE.. . 10 KeRiping.
%a.x.ck. A O Consreant L OO O S,m’m_tamr_ P o —
S ORIy AR AR O O CONSank. QN0Cnk. ALSOL
_E_% _________ _ummj AL SO ISR AR O YOS
Yho o Seed . itk kL PRCEAYCIGR... ON . €O We. ..

RS0 oy CONMOoUNG). . e pird . Ok T MNuOMW_

A
ﬁ ResultsPlus J/ ResultsPlus

Examiner Comments Examiner Tip
This is typical of the type of response where When controlling variables, make sure
a range of variables were listed - constant you are not controlling the one you are
temperature, light and water all came under the meant to be measuring - i.e. the yield.
same marking point, so only one mark was given. Learn what yield means.

The word 'yield' is often a cause of confusion to
students - however, when investigating the effect
of mineral ion deficiencies on plants, yield is a
dependent variable that is frequently encountered.
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(iii) Suggest how the scientist could have ensured that this investigation was
valid.

(4)
e dEs v Gk conhol MOUNOIOILS.. MR #ep b LonBrnk. . DR ...
_.......thE}.}....ml..t.Ld,.m&ME,...m.,.,pl.m.t:‘:.._.o.cﬂ...s.prf_u.d.....q..um]ﬁ...c;pamf{-:.........._._._....._._....
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MML&G&MMMQMMqu&w&smm;
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. md,nmmmnm.Tmammdusnrmmm expenonlat..
............ o. mammmﬁmmjom;mmrsmmWCt e
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............. ﬁmdmmmrrgmmmanmmﬁemmsm

............ plant. ke jgd.bo. minimis L. geneslC Nan ko, ot LS ...
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ﬁ ! ResultsPlus

Examiner Comments

This is a very good answer - describing the controlling of environmental
variables such as temperature and light; the extraction method used to
measure yield of oil; repeats used to check for anomalous results; and using
seeds from the same plant to reduce genetic variation in the plants grown.
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Question 6 (a)

Most candidates scored at least one mark by mentioning what stem cells can do, though
they found it trickier to explain how this helped the dog recover from paralysis. Several
candidates stated stem cells ‘turn into’ or ‘become’ other cells, instead of referring to them
giving rise to specialised cells. Yet again, marks were lost as a consequence of failing to
address the context of the question. Good answers referred to stem cells giving rise to
specialised cells that could replace the damaged cells in the spinal cord.

(a) Suggest why stem cells can be used to reverse this paralysis.
(2)

______ QLA damaged cells 2in he spine gpt peplacd
it res. haa&h%mes ool that a@?ads .......

Examiner Comments

One mark given for the idea that the damaged cells in the spine are replaced with
new cells. However, there's no indication of how stem cells can bring this about!

(a) Suggest why stem cells can be used to reverse this paralysis.
(2)

Stem G Mﬁhf&ﬁﬂh%%wmwjfvwmmm ....... _
rU(,e_ =V NI PN | P VNG9 P Do T & =0 ¥ S o <o S fiﬁ.ﬂu
e ordec b navRadR dne sal .

<;» ResultsPlus

Examiner Comments

This example gains a mark for describing the stem cells as totipotent.

No mark can be given for simply saying that the stem cells can make
'healthy ... cells ... to reverse the paralysis'.

(a) Suggest why stem cells can be used to reverse this paralysis.
{2}

_Erum.. wmwbwmw u@mg,

g,]awmd u,nfd

AN
g ResultsPlus

Examiner Comments

This answer gained 2 marks for referring to the stem cells as totipotent and then explaining that they can
differentiate, (which is enough for 2 marks) - with the implication that they can give rise to spinal cord
tissue.
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Question 6 (b)

Generally, candidates realised that this was to avoid rejection, although many said that is
was to reduce the risk of rejection rather than to prevent rejection. Realising that this was
because the stem cells would be genetically identical was rarer. Many attempted to explain
why the stem cells should not be taken from another dog — which was not the question
being asked.

Suggest why stem cells were taken from this dog and not from another dog.

AR dem CellS.from. 11iS.cog. ... obready. cmfew’}......

Tha cortect geneh c infomadion, a0d_Thift. iS.a.
_______________________ rodadced. chona . of- Tk ha '
f‘? _________ as. W o& 1WQQ&V1.9 s

ﬁ ResultsPlus

Examiner Comments

Many answers like this one, referred to a reduced chance of rejection - the point is
that if the stem cells are derived from the patient there will be no rejection.

If this response had described the cells as 'genetically identical' to the dog, instead of
containing 'the correct genetic information', one mark could have been given.

A

OO ResultsPlus

Examiner Tip

Use correct terminology - e.g. 'genetically identical'.

Suggest why stem cells were taken from this dog and not from another dog.

........ &Gm W+ mmxdm\@mm _

6 doge oy

(2)

ﬁ ResultsPlus

Examiner Comments
No marks can be given for 'same genetic material' - it's too
vague, it could mean that they both contain DNA!

However, the converse argument gains the mark for stating that
if the stem cells were from another dog they would be rejected.
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Suggest why stem cells were taken from this dog and not from another dog.
{2}
So tha . CoUa . are. geoakscelly identicol. . o the QUS. ..
e deg needs. , akeh  SThes e eed . gor
...... NN MR PreSS OAES  as Wdﬂﬁﬂbﬂ% La).Cn.
reqeck.. ColhS uadkh. . Yha . Scume DNA. s A clogy. | Lsekf ..

ResultsPlus

Examiner Comments

A good answer here gaining 2 marks. Note the correct use of terminology
and decisive statements - 'the dog's body won't reject cells'.
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Question 6 (c) (i)

This question concerned the use of a placebo as a control, however, many forgot the context
and discussed the ‘placebo effect’ and the fact that the dogs may think they were getting
better. Again, context is everything - this was not a question about humans, but about
dogs.

Overall most responses were good, with references to controls being used to compare with
the stem cell treatment given, although some lost that mark due to discussing the ‘drug’
and not the stem cells.

(i) Explain the reason for giving some of the dogs a neutral fluid instead of stem
cells,
(2)

ey eelleh o plecebo. Tl peink ok BE % & delemine ...

ﬁ ResultsPlus

Examiner Comments

This did gain 2 marks for reference to placebo being used
to assess the effectiveness of the stem cells - even though
there was the suggestion of a 'psychological effect'.

(i) Explain the reason for giving some of the dogs a neutral fluid instead of stem
cells.
(2)
L W ke provide o, watd . ko debemine. .. whethace. . was sh...
o tad e stem .l ok cued b deg., . ... whethe K sl

anetee . Factoe. . was . Mowa. that . e nedad. A had e oFed,

ResultsPlus

Examiner Comments

This answer gained 2 marks for reference to a control being
used to determine if the stem cells cured the dog.
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Question 6 (c) (ii)
The vast majority of students successfully cited the avoidance of bias or a double-blind trial,
frequently both.

(i) Suggest why neither the scientists nor the owners knew which dogs had been
given stem cells and which had been given the neutral fluid.

b wpe a dotble - blnd Al oo e won
o b yphen . e scredih  uese Mcarpém_.g

(1)

Plus

Examiner Comments

A typical, correct answer.
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Question 7 (a) (ii)

Candidates appeared to either grasp the question and achieved full marks, or waffled on
aimlessly and gained nothing; there was not a lot in between.

The key here is reading the question - it refers to the validity of the statement that 'brown
coir fibres are stronger than white coir fibres' - those who selected evidence that either
supported or did not support this statement did well. Many candidates simply repeated the
data and did not manipulate it or failed to make comparisons between the two types of fibre
at each length. Repeating data from graphs or tables is never going to be enough to gain
marks at this level. Some candidates thought that there were no repeats for the different
sizes of fibres given and did not realise that the range represented the repeats. Those who
took a systematic approach and considered that some parts could be valid and others not,
generally fared better. Analysis of graphical and tabular data has to be practiced in order for
candidates to develop the confidence to tackle these types of question.

(i) The student concluded that brown coir fibres are stronger than white coir fibres.

Use the information in the table to comment on the validity of her conclusion.
(4)

Shod b coie phres_an_ 131 MPo. mewe fersls ooy fhan .
Shed bl cor fhos. The @ mage o oot g hethis
S Aok Fooy o ok oveelap £ Hoefoe tho Sheddads_endln
Ao M&]{Jrﬂ vald | Howewer o feuite ‘E’:Jwvg% oj‘ A"j
_Am ......... c.o.pﬂm,s o onky UM 3%% thon.. — long
m:tlaf: % beln [mdm wldcc A brmn ﬂmf ."!’La%@mg—.m&-
ave‘lﬂ-p avalddalrs hec  pemal ol Cm«j ff\brei MJ@*‘L He
Shded’s  amcluson __u___a_r_v.l:j vl Ao Shait. J»-}vei

A
+ Q ResultsPlus
Examiner Comments Examiner Tip

This is an excellent example of a response that tackles

the question logically. Read the question - then carefully

select data from the graph or table

It states that the short (5mm) brown fibres are when putting together your answer.
stronger than the short white fibres by 151 MPa - 1 Look for differences - are they

mark for manipulating data and another mark for significant? Is there an overlap in the
going on to state that there is no overlap in the data. results?

Then the student states that the conclusion is valid for

short fibres - this gains a mark. The student then goes
on to explain that the data is invalid for the long fibres.
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(i) The student concluded that brown coir fibres are stronger than white coir fibres.

Use the information in the table to comment on the validity of her conclusion.
(4)

Twis s owee e weieh o eacdOsiom
becavie olbhovalw s rhert | bvum  pleres

ResultsPlus

Examiner Comments

This response gained one mark for the observation that the
short white fibres were stronger than the long brown fibres.
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Question 7 (b) (i)

Those who knew their sclerenchyma structure and answered the question in a systematic
way generally scored well here. A few candidates just said the coir fibres were dead, not
qualifying that they were empty too, as dead cells are not necessarily light, it is that fact
that they are hollow that makes them light. Some candidates discussed the cellulose
structure, without mentioning the presence of lignin or secondary thickening. Most answers
tackled the aspects of the fibres lightness and strength, with fewer correctly describing how
they are waterproof. There were many references to lignin covering or coating the cells, or
the cells being made of lignin - candidates need to be aware of the role of lignin in cell walls
of both sclerenchyma and xylem.

/‘?&\"3—“; )
(b) Fibre cells in coir have a similar structure to sclerenchyma fibres.

(i) Suggest how the structure of the coir fibres makes them light, waterproof and

strong.
(3)

//Jw ane._covgreved _in Lgoi, ahacin. .

Plus

Examiner Comments

This is the type of muddled response which indicates some knowledge of
the structure of sclerenchyma, with some guesswork thrown in.

The one mark gained is for a feature that provides strength - this was
awarded for reference to the secondary wall (thick wall) which was taken
to refer to the cell wall, even though that is not stated.

Leaves have waxy cuticles, not cells.

Examiner T|p

Cells are not covered in lignin - it's in the cell walls of
xylem and sclerenchyma.
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(b) Fibre cells in coir have a similar structure to sclerenchyma fibres.

(i) Suggest how the structure of the coir fibres makes them light, waterproof and
strong.

(3)

T NS QNXOIN. \\%mn, e N praoks,
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Examiner Comments

% ResultsPlus

This response gained the mark for waterproofing for mentioning lignin,
the strength mark for associating lignin with support and 'making them
strong'. The lightness mark was given for describing the fibres as hollow.
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Question 7 (b) (ii)

There were many good attempts at this question, many correct and some quite imaginative.
However, the majority did get the idea that the white coir fibres would contain either less
lignin or have less secondary thickening, showing good application of knowledge. Many
expressed the converse argument that the brown fibres would have more lignin, or thicker
cell walls.

(ii) White coir fibres are more flexible than brown coir fibres, Suggest how their
structure may account for this difference in flexibility.
{1

_____________ Theu e Cwb«“@ﬁ / f:;%:?!.':’,‘_Jfa.....mm_/?r..i.-zj..f?:%@??i.,.{,,

R ] . 4

___________________________________________ fir L Se ﬂﬁf/ o sl

ResultsPlus

Examiner Comments

This shows a good example of the type of response that
indicates application of knowledge to gain the mark.

(ii) White coir fibres are more flexible than brown coir fibres. Suggest how their
structure may account for this difference in flexibility.
(1)

White cocl. . frbres may howe no ignin Moking
them white ond more flexcble.

ﬁ ResultsPlus
Examiner Comments
A common error was to state that the fibres contained no lignin instead of less

lignin - this cannot be the case as the students have been informed that the
coir fibres have a similar structure to sclerenchyma, which does have lignin.
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Question 8 (a)

The majority of candidates understand the term ‘endemic’, although some still confuse

it with ‘endangered’, or discuss habitats and ecosystems, which may be found in many
areas of the world, instead of locations. An endemic species cannot be described as being
found in only one habitat or environment, as these could be found in numerous part of the
world - e.g. rainforests are found across the globe, but certain species are only endemic to
rainforests in one particular geographical location.

(a) Explain what is meant by the term endemic species.
(1)

ot Speden oy ol i ouie. (ocokion.. ...

A basic, yet correct, response - a species only found in one location.

(a) Explain what is meant by the term endemic species.
(1)

—Ouspecter only pound. in One. NADItok OF Qréd........... _

ResultsPlus

Examiner Comments

Hedging bets by giving both habitat and area in the
answer results in no mark being given for this response.

Examiner Tip

Learn the definitions of words such as
'habitat' and 'endemic'.
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Question 8 (b)

This question prompted some interesting responses. Many answers did refer to the fact
that genetic diversity will become reduced, but failed to pick up on the issues concerning
inbreeding. Many also focused on the small population from which to select mates, rather
than the fact that the wolves would all be closely related. There were a lot of examples
of confusion between the terms ‘interbreeding’ and ‘inbreeding’. However, it was good

to see candidates referring to genetic drift and the loss of alleles from these isolated
populations.

(b) There are estimated to be only 500 Ethiopian wolves left in the wild, living in six
separate populations. There are high levels of genetic diversity between these six
populations.

The separate populations are geographically isolated. This prevents interbreeding
between populations.

Suggest how this may affect the genetic diversity of each individual population.

<d\ Resu

Examiner Comments

Although this response picks up on the lowered genetic diversity (for one
mark), the fact that the wolves will only breed within their population

is not worth a mark - the wolves will breed within their population
regardless of its size.

The mark for loss of alleles was not given as the context was incorrect.
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(b) There are estimated to be only 500 Ethiopian wolves left in the wild, living in six
separate populations. There are high levels of genetic diversity between these six
populations.

The separate populations are geographically isolated. This prevents interbreeding
between populations.

Suggest how this may affect the genetic diversity of each individual population.
(2}

A e seperale. from. ol Cr;méz&ms _______________________________
SH%GI 3%0‘3’" éreecé .......... w c«% __________

ﬁ ResultsPlus

Examiner Comments

To begin with, the comment 'they will interbreed with each
other' would not gain the mark, but the phrase ' the wolves will
interbreed with close relatives' does gain the mark. Another
mark is gained for reference to genetic diversity decreasing.

Examiner Tip

Inbreeding and interbreeding are not
interchangeable - they have different meanings!
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Question 8 (c)

Many failed to see the link between the previous question and this one, therefore failed to
pick up on the introduction of new alleles leading to a greater chance of adaptation and
hence survival of the species. Many candidates simply stated that the wolves were more
likely to survive, but not how.

{(c) Ethiopian wolves are endangered in the wild.

Some scientists have suggested that moving male wolves from one population to
another may help the species survive.

Suggest how this strategy of transferring individuals from one population to

another could help the species survive.
(2)

N0, K0 oA OO CeOOR. L aADMEAAY O
AN WG R o K e of  geieticy fur

L Cnode wowsy g DReed watn TTAY el inome
LI OMNAC Gl o ANOK. portiGlar pupuiaa o, .
ILONAGY, AR O MON. . wole) 1. a populekien
QUACOUA_. I0CHR UIIAGY,  OMAL AIDLES

ﬁ ResultsPlus

Examiner Comments

'A new set of genetics' is not precise enough phrasing to gain a mark here -
'however, 'introduction of new alleles' would have gained the mark.

One mark was awarded for recognising that this would increase the genetic
diversity of that population.

52 GCE Biology 6BI02 01




(c) Ethiopian wolves are endangered in the wild.

Some scientists have suggested that moving male wolves from one population to
another may help the species survive.

Suggest how this strategy of transferring individuals from one population to
another could help the species survive,

ko rmoke st and Hienof

ﬁ ResultsPlus

Examiner Comments

One mark was given for increasing the (size of) gene pool.

Many students thought that increasing the number of males
would increase the reproduction rate, whereas this can only
happen if more females are introduced.
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(c) Ethiopian wolves are endangered in the wild.

Some scientists have suggested that moving male wolves from one population to
another may help the species survive.

Suggest how this strategy of transferring individuals from one population to
another could help the species survive,

(2)
@maupnﬁmw}umwwumm/o
mc&rfmt'ﬁférfmbnjé%m _____ b Receot. . Lopulosoas.. ...
.......... m.rﬂfahe/wﬁa%wa/fﬂifw;ﬁaﬂagujw

.............. SPL..COC ... SALS....... A oG OCOLL . G RORALE .

................ abm&;fj&mm@ﬁquwﬂ-gfmw:
.............. @&ua'.s;fjﬁ.m'fﬂeaaf O O OVl PR Y. QQQ&U&Jjﬁ

.................. WA:C&MH!AW?&S#@;mﬂw VAMC.. Ck. IArd odledes . . .

.......... oy be.. iobudlua d .. ot oete.. k. Specits.. beter ...
adapted to He envicormere. I/ thy have allele
wWhith meke thom beller odapireal ﬂ“;ﬂ ere more

“""J{j © Swuive,
ﬁ ResultsPlus

Examiner Comments

This is well expressed answer - referring to a larger gene pool and greater genetic
diversity. The second mark is gained for noting that the introduction of new alleles may
help the species become better adapted leading to increased chance of survival.
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Question 8 (d) (i) (1)

Most candidates correctly identified the small sharp teeth as an anatomical adaptation -
although some thought it was a physiological adaptation.

Question 8 (d) (i) (2)

Most candidates correctly identified the narrow snout as an anatomical adaptation -
although some thought it was a physiological adaptation.

Question 8 (d) (i) (3)

Almost all candidates correctly identified the habit of hunting alone as a behavioural
adaptation.
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Question 8 (d) (ii)

This question required candidates to apply their understanding of natural selection to the
evolution of the Ethiopian wolves.

The question was in the context of the wolves being adapted for life in the mountains
of Ethiopia and information in the previous question provided details of three specific
adaptations.

As this was a QWC (Quality of Written Communication) question, candidates had to
make their meaning clear and unambiguous to be awarded the marks, but there was
unfortunately much rambling and repetition.

Many candidates again failed to give examples to gain specific points, e.g. not describing
the selection pressure and the advantageous characteristic that some of the wolves would
have possessed.

A lot of candidates also seemed to think that a change in the environment brings about
mutations, or that mutations happen in order for species to adapt.

There was the usual confusion between ‘gene’ and ‘allele’, with marks lost due to references
to advantageous genes being passed on, instead of alleles.

Unfortunately, poor use of relevant, precise, biological terminology meant that many
candidates lost marks on this question. There were also answers learnt by rote to describe
the process of natural selection that failed to gain full marks as they did not refer to the
context required for this particular question.

*(ii) Suggest how natural selection has led to the evolution of this species of wolf,
adapted for life in the mountains of Ethiopia.
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% ResultsPlus
Examiner Comments

This is a good response to the question - it ties in an understanding

of the process of natural selection with the context provided of the
wolves in the Ethiopian mountains. It also uses the correct terminology,
referring to advantageous alleles and survival and reproduction.

*(ii) Suggest how natural selection has led to the evolution of this species of wolf,
adapted for life in the mountains of Ethiopia.
(4)

B rondom mukokion 40T 0 auele wWowd
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IO\ . \ MP ........... does
and ?ma on s O0VoNEOGROMA TS
ko kB off 59&&3 IR QRADKUPE. A
CDLCOMAS MOT COMMAN. 0.8 LWIOLWS mxtk
C O dhe adMe. padl . DR oukcompliced
............. QNG B

Plus

Examiner Comments

This is another good example of a response that uses knowledge
of natural selection to explain the evolution of the Ethiopian wolf,
referring to information provided in the rest of Q8. The terminology
used is also precise, which is essential in a QWC question.

This response gained full marks.
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*(ii) Suggest how natural selection has led to the evolution of this species of wolf,
adapted for life in the mountains of Ethiopia.

(4)
Lue to natucal SeLecteon. ond Y. 66 COrtaLn.  OFE. SPLING. ... _

i be ohie L0 Susuive . olue. L0 the .malmp.m.t,cnns._...L.h.&ﬁ_._.__._

..ﬂomp.eg.;'@___m.‘_th ....... anothes. woo. bos o weler  Snowt
bhe. ol ith. the. betker. Cielptodion £5...moce.. (ikely. ...
to. Survive.. (€ the onmacds. Who. have. . better ooleepéotions

.m.._._prﬂa{ufm.. R

ﬁ Results¥lus

Examiner Comments

)

This response gained 2 marks.

One mark is gained for description of the narrow snout as a beneficial
characteristic. The second mark is given for stating that these wolves
survive and produce offspring.

There is no reference to genetic variation or advantageous alleles
being passed on or becoming more frequent in the population, this
limits the number of marks this answer can gain, even though it is on
the right lines.

P D

M\ Resultst
Examiner Tip

For QWC questions - the ones with a * - you must use correct

terminology and arrange your answer in a logical sequence. You
must also express your answers as well as you possibly can.
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Paper Summary

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

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 they are familiar with the processes involved and the
equipment used;

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.

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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