@ Pearson

Edexcel

Examiners’ Report
June 2018

GCE Biology SNAB 9BNO 01

ResultsPlus



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK's largest awarding body. We provide a
wide range of qualifications including academic, vocational, occupational and specific programmes
for employers. For further information visit our qualifications websites at www.edexcel.com or
www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

Giving you insight to inform next steps

ResultsPlus is Pearson'’s free online service giving instant and detailed analysis of your students’
exam results.

* See students' scores for every exam question.
¢ Understand how your students’ performance compares with class and national averages.

* |dentify potential topics, skills and types of question where students may need to develop their
learning further.

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
Your exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world's leading learning company. Our aim is to help everyone progress
in their lives through education. We believe in every kind of learning, for all kinds of people,
wherever they are in the world. We've been involved in education for over 150 years, and by
working across 70 countries, in 100 languages, we have built an international reputation for our
commitment to high standards and raising achievement through innovation in education. Find out
more about how we can help you and your students at: www.pearson.com/uk.

June 2018
Publications Code 9BNO _01_1806_ER

All the material in this publication is copyright
© Pearson Education Ltd 2018

2 GCE Biology SNAB 9BNO 01


http://www.edexcel.com
http://www.btec.co.uk
http://www.edexcel.com/contactus
http://www.edexcel.com/resultsplus
http://www.pearson.com/uk

Introduction

This paper tested the knowledge and understanding of topics 1 to 6. The range of questions
provided plenty of opportunity for candidates to demonstrate their grasp of these topics and their
ability to process biological information in familiar and unfamiliar contexts.

On the whole, candidates coped well with this paper, finding most of the questions accessible;
indeed, there were few examples of questions not being attempted at all, with all questions
achieving the full spread of marks. Many candidates produced clear answers, set out in a logical
style and using key biological terms appropriately.

Candidates generally demonstrated the ability to integrate and understand data provided to them.

However, many struggled to bring in their biological knowledge to provide explanations. Many
candidates struggled to describe or explain basic biological concepts, especially those from topics
that might have been taught early in the course.

Some candidates let themselves down by not reading the questions carefully enough, or by
providing a response without the detail required at this level. Lack of clarity of expression was also
a problem for a number of candidates. Poor hand writing and language skills were evident in a

significant minority of scripts and these can make assessment of biological understanding difficult.
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Question 1 (b) (i)

Many candidates could provide a reasonable description of the role of LDL in the development of

atherosclerosis.

Many candidates gained all three marks. Marking point three was the most frequently missed.
Candidates frequently referred to endothelium without linking it to the artery and did not gain the
mark. Some candidates did not link LDLs to cholesterol and if they did they made no mention of
this being in the blood and therefore did not gain marking point 1.

(b) It has been suggested that magnesium ions are involved in regulating the ratio of
HDL to LDL in the blood.

(i) Describe the role of LDLs in the development of atherosclerosis.

(3)
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ResultsPlus

Examiner Comments

This response demonstrates good understanding
of the biology and is clearly expressed. All three
available marks awarded.

ﬂ ResultsP
Examiner Tip

Don't take short cuts. To get a mark, candidates
had refer to the endothelium layer of the artery.
Just using the term 'endothelium' or 'endothelium
of blood vessels' was not sufficiently clear.
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(b) It has been suggested that magnesium ions are involved in regulating the ratio of
HDL to LDL in the blood.

() Describe the role of LDLs in the development of atherosclerosis.
(3)

LO"-"éie,nm\tj\\?nc\sare_more\\ﬁm\jxxn5\1;\&3(9\\\9_ ..........................

wm\\a(\mmen\a\\i\“a\n\noc\ ......... v&&sa\st\‘S\\'\.&\amALs ......................

chr\xmw;,n\rhawum.s\\qo_h ..... \ .ume,,n........anA.....ns.c:......\'.m.c,f:.c,.m.e,; ...............
\gioﬁc\YrstureasR\qc‘-uejerms,‘\.\rn\arlraﬁ?nnj _________________________

R X et S S v 3 B

ResultsPlus

Examiner Comments

In this response the candidate has not provided
the detail required to gain more than one mark.
LDL has not been linked to cholesterol in the blood
(MP1), 'walls of blood vessels' was not accepted for
endothelial lining of arteries and the candidate was
not describing cholesterol deposition (MP2). There
was just enough of the idea of atheroma/plaques
forming to award MP3.

4 ResultsPlus
Examiner Tip

Learn enough biology to ensure you can provide
appropriate detail in your answers.
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Question 1 (b) (ii)

This question was about atherosclerosis and damage to heart muscle. Candidates needed to
answer in this context. Many candidates did not gain MP1 because they simply described arteries
and not coronary arteries. Marking point 2 had to be in the context of heart muscle or cells.
Candidates made simple statements such as 'less oxygen reached the heart' and did not gain this
marking point.

On this occasion we accepted statements such as 'arteries narrow'. However, this is only because
they are part of a more substatial answer. We would prefer responses that are clearly describing a
smaller or narrower lumen. Candidates should be making it clear that it is the lumen of the arteries
that is reduced.

For marking point 3 candidates needed to be clear about the effect on either aerobic or anaerobic
respiration. Responses such as 'heart muscle cannot respire' did not gain this mark.

(i) Explain how atherosclerosis can result in damage to heart muscle,
(3)

_________________________________ DOC .

.= dhe lhappens. in.fhe coronany. aprenss wich pravide bieod dheag to. .
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ResultsPlus

Examiner Comments

Lines 1 to 4 lacked sufficient detail and gained no
credit.

Lines 5 to 8 allow all three available marks to be
awarded.
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‘ ResultsP
Examiner Tip

Save yourself time by thinking carefully about your
answer before you start writing.

(ii) Explain how atherosclerosis can result in damage to heart muscle.

ResultsPlus

Examiner Comments

In this response the candidate gained one mark.
The first sentence describes a decrease in the
lumen of the artery. However, it does not make it
clear this is the coronary artery so MP1 was not
awarded. Line three 'reduces the volume of blood
that arrives to the heart' would not gain MP2.
However, the candidate then states 'and causes
heart muscle tissue to be starved of oxygen',
having now mentioned heart muscle, MP2 can be
awarded.

4 ResultsPlus
Examiner Tip

When describing processes make sure your
description is not ambiguous. Terms such as
'heart’, 'heart muscle' and 'heart cells' are not
always interchangeable.
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Question 2 (a) (i)

Most candidates could interpret the graph and provide the correct answer.

Question 2 (a) (ii)

Two marks were available. Both marks were given if the candidate completed the calculation
correctly. If the final answer was incorrect then a working mark was available for taking the correct
measurements from the graph. This mark was for either two correct measurements from the graph
or use of the correct calculation using incorrect measurements.

Unfortunately, most candidates do not lay out calculations clearly. This can make it difficult to
award a working mark.

(i) Determine the fastest rate of growth of a blowfly maggot at a temperature of 19°C.

Give your answer to 2 significant figures.
(2)
6Okﬁ")é'*.ﬂf-1 ._.5..-— -_',_"--' L‘or—‘l
2 0 G e~ N
as ws =

\\/Z ResultsPlus
Examiner Comments

Giving a final answer as 0.16 recurring is not giving
the answer to 2 significant figures.
One mark was awarded for correct working.
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(i) Determine the fastest rate of growth of a blowfly maggot at a temperature of 19°C.

Give your answer to 2 significant figures.

(2)
Q0-60=Dhrs 5_2..__ CoF
U= £3=51m T 20 ~.2
02‘ mm hour™!

ResultsPlus

Examiner Comments

The candidate has not rounded to two significant
figures so cannot be awarded both marks.
However, they did obtain the correct values to use
from the graph. These could be seen by the
examiner and one mark was awarded.

4 ResultsPlus
Examiner Tip

Show clearly laid-out working for all calculations.

Make sure you read questions carefully and learn
to use your mathematics skills appropriately.
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Question 2 (a) (iii)

Many candidates ignored the fact that the question required an explanation and gave a detailed
description of the results, often then adding on at the end an attempt at an explanation.

Candidate responses often lacked the detail required. Increased energy - rather than increased
kinetic energy (MP2) and more collisions rather than more frequent collisions between the enzymes
and substrate molecules (MP3).

This question was about explaining the effect of temperature on growth of an organism. Many
candidates ignored the instruction to explain and gave a detailed description. Unfortunately, this
resulted in no mark being awarded. Many candidates started with a detailed description and then
provided an explanation at the end - wasting time and often running out of space.

Candidates who understood the question generally gained all three marks.

(ili) Explain the effect of temperature on the rate of growth of blowfly maggots.
(3)

oot of b(,ow%j lma e
A UCrase (ntem peiamre ............ n \Coeaseh (e coks of
Y me C@F edpuation)
¥ mogg@h have. O highes (0ks OF corpiofion.,
Mg Con,. O0tQUN oGy ok o mgw Yoke hiCh,
Coua, be ped (.. 9mwu~ o, LT

v ((h te Borm of ATRY

ResultsPlus

Examiner Comments

In this response, the candidate has recognised the
general idea that temperature affects enzyme
controlled processes. (MP1). However, they have
not attempted to explain why this is the case (MP2
and 3), so only one mark was awarded.
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(iii) Explain the effect of temperature on the rate of growth of blowfly maggots.

...... Qf; bbwplg ma.%m gxm& TS ta BOCOABE

L dnemGon,  rer g N
LS 17,02 YN < o gm » My

</£Z ResultsPlus
Examiner Comments

A good response in which the candidate clearly
explains the effect of temperature on growth of
maggots. All the marks awarded.
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(iii) Explain the effect of temperature on the rate of growth of blowfly maggots.
(3)

As the fempdrature increases S does e rate of growt.
0. biowfy magQeLs. Blowply mMagQoLs grow guickest dt
570, ACCOMENG T0 e Grapn WIRRDS AL 4'c thay. ..
Qron e SIonest. For exampie AL 30 mins. tre vean. .
ngtnat H°C was 88 2ot wireas. ak 25°C tAL meant.
WnQtin was 0" mm_an. naease of H 4 rmm

</£Z ResultsPlus
Examiner Comments

In this response the candidate has ignored the
command word in the question. Instead of explain
the candidate has described the effect of
temperature. Unfortunately, this gains no marks.

ResultsPlus
Examiner Tip

Read questions carefully - pay particular attention
to command words.
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Question 2 (b)

Many candidates found this question straightforward and could describe the role of decomposers
in the carbon cycle.

For the first marking point candidates had to convey the idea of organic material being broken
down. Use of phrases such as ingest or feed on organic matter were ignored.

For marking point 2 respiration did not need to be qualified as aerobic or anaerobic. However, for
marking point 3 release of methane was only accepted in the context of the anaerobic respiration.

(b) Microorganisms are also found on a dead body.

Describe the role of decomposers, such as microorganisms, in the carbon cycle.

ResultsPlus

Examiner Comments

This response gained two of the available marks.
Clear reference to respiration and the release of
carbon dioxide into the atmosphere gains MP2 and
3. The start of the response was not sufficiently
clear for MP1. To gain MP1 candidates need to
make it clear that organic material was being
broken down. Breaking down tissues does not
necessarily mean that organic molecules are being
broken down.
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(b) Microorganisms are also found on a dead body.

Describe the role of decomposers, such as microorganisms, in the carbon cycle.

(2)

ResultsPlus

Examiner Comments

This response gained marking point 3 for the idea
of release of carbon dioxide. Marking point 2 was
not awarded as carbon dioxide is produced by, and
not used in, respiration.

a ResultsP
Examiner Tip

Read your answers and check they express your
understanding accurately.
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Question 3 (b)

Generally, well answered. Many candidates giving a complete explanation. Lack of sufficient detail
often resulted in one or more marks not being awarded. For MP2 it had to be clear that it was
arterioles that were being dilated not arteries, capillaries or blood vessels in general.

Similarly, for MP4 it needed to be increased permeability of capillaries and in MP5 it had to be
plasma and not cells leaving the capillaries.

(b) Inflammation is a non-specific response to an infection.

Explain how changes in the blood vessels result in the redness and swelling seen
at the site of inflammation,

d‘ﬁ'} e @
o Onee o .Aov. oo Somed . md Yood . 5. and.  MoSk ceNs. Secode. ... ..
.......... h&m%mmmmmwm\&nmm@mamad
e Bow Yoouga. oo capllanies.. Hismaine ..okso... vokes...caplony.......
wole. Mo Jexmeale.... ‘-»“"M“"%M“M@ ....... lea.... ankiredies ...
....... Wﬂnﬁ%ﬁuﬂhhb\mﬂ;ﬂ“bm'*u%‘ﬁsmbﬂwlmﬁ\%&smm

O m\\rﬁm\dmﬁm ...... The tedeess. s W . susied  api\em,

ResultsPlus

Examiner Comments

A clear response that gained a maximum of 4
marks - all five marking points were seen.
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(b) Inflammation is a non-specific response to an infection.

Explain how changes in the blood vessels result in the redness and swelling seen
at the site of inflammation.

(4)

‘Thtrefafnmﬂ\_mf-omm,fdéwvd

Lbleod  flow o

e  prea  eaari 53
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ResultsPlus

Examiner Comments

Marking point 2 was not awarded as the candidate
has not identified the arterioles as the vessel
dilating. Marking point 3 was awarded. The
candidate has provided much irrelevant detail
about white blood cell migration and then towards
the end of the response mentions oedema.
However, it not clear that capillaries are becoming
more permeable or that blood plasma is leaving
the capillaries. This means MP4 and 5 could not be
awarded.

ResultsPlus
Examiner Tip

Make sure you use terms appropriate to the
context of your answer. Instead of 'blood vessels
dilate' in the context of this question use 'arterioles
dilate'.
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Question 3 (c) (i)

Many candidates gained the first mark for correctly identifying the correlation between interferon
dose and survival time. Many then went on to link this to the ability of interferon to inhibit viral
replication or to infect cells. Few candidates then went on to the bigger picture to link the effects of
interferon to fewer viral particles and therefore reduced spread of the virus. Many descriptions
were seen of 'viral cells', 'toxin production by viruses' and 'interferon binding to viruses'. It is
difficult to judge if they are misconceptions but many candidates did seem to be unsure of the
difference between viruses and bacteria and of the way in which interferons work.

Explain these results.

................................................................ Hmmoft rﬁwwﬁcf;fﬂ

ResultsPlus

Examiner Comments

In this response the candidate has clearly
expressed all three marking points.
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Explain these results.

lade 1o lezé texms flem  the

.................................................................................................................................................................................................................................................................................

ResultsPlus

Examiner Comments

In this response the candidate gains the first mark
for recognising the relationship between interferon
dose and survival of the mice. However, the
candidate then fails to explain this effect.

Resultsilus
Examiner Tip

Read questions carefully. This question is about
the effect of interferon on a viral infection, not a
bacterial infection.
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Question 3 (c) (ii)

Many candidates used the data provided to suggest the lack of activity was due to incorrect folding
or lack of glycosylation. Some then went on to explain this was due to the absence of rER and Golgi
apparatus.

Some candidates however, suggested different genetic code in bacteria compared to animal cells or
bacteria not having glycosylated proteins. Many candidates appear to believe that the
carbohydrates attached to proteins are glycogen.

Explain why the interferon made by genetically modified bacteria is different
from the interferon made by animal cells.

ResultsPlus

Examiner Comments

In this response the role of rER is clearly identified
and the candidate clearly describes the absence of
rER in prokaryotic organisms. Both marks were
awarded. The response could have been improved
by reference to the Goli apparatus and separating
out the folding and processing event.

GCE Biology SNAB 9BNO 01
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Explain why the interferon made by genetically modified bacteria is different

from the interferon made by animal cells.

(p)en (2)

ResultsPlus

Examiner Comments

In this response the candidate knows bacteria
differ from eukaryotic cells but forgets about the
role of rER and Goli apparatus. No marks.

ResultsPlus
Examiner Tip

Learn the basics well e.g. differences between
bacteria and eukaryotes.
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Question 4 (a) (i)

Many good responses were seen. However, many candidates demonstrated a poor grasp of basic
ideas e.g. describing a gene as 'the sequence of amino acids in DNA'

4 Leptin is a protein hormone with a role in the control of appetite in humans.
(a) The leptin gene is located on chromosome 17.

(i) State what is meant by the term gene.

(2)
o Rogens Vi o sRqUnG of POt On 0L DNA. MO LA ..

ResultsPlus

Examiner Comments

A complete response that gained both marks.
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4 Leptin is a protein hormone with a role in the control of appetite in humans.
he leptin gene is located on chromosome 17,
(i) State what is meant by the term gene.

................... Ageoe. 4.

ResultsPlus

Examiner Comments

It is not clear if this candidate understands what a
gene is or if language skills have got in the way of
providing a sensible answer. No marks were
awarded.

ResultsPlus

Examiner Tip

Clarity of expression is essential if you want to
succeed in biology. You have to think about what
you write - does it provide the answer in a way that
is not open to interpretation?
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Question 4 (a) (ii)

Candidates generally understood the question and provided reasonably detailed descriptions of
translation. Unfortunately, they often failed to focus on the attributes of tRNA. Marks were
generally lost for lack of clarity in responses. In particular candidates often forgot that tRNA
molecules with a particular anticodon will be carrying a particular amino acid - something that is
key to the translation process. A number of candidates suggested, incorrectly, that tRNA was
responsible for transferring mMRNA from the nucleus to the ribosome.

(i) Describe the role of tRNA in the production of leptin.

(3)
~Once mBNA e bean procuices  log the ...
~Naclews. ek el Yoeen  \ooncted to ol
M ee30me. g X QNP‘ ......... S N S Cn..trﬁ ...... DPRCAG AR
@omptqmc,m-n..rﬁ ........... Q) A0 AT iobS . D @
00300t D Rocwa bl POb g PRI g
Hoe.. Coccect . tRNA =il biach. Yo tne O looseme.
_____ Aanch.. MRNA . keecoude. v o oo Specieic
Lemmplenment e L 20 Coken. . RO R Mo
Codhon BC Mme @O

ResultsPlus

Examiner Comments

A clearly expressed response that gains all three
marks.
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(ii) Describe the role of tRNA in the production of leptin.

AUNAAS . N

ResultsPlus

Examiner Comments

The candidate has clearly described the role of
tRNA in bringing amino acids to the ribosome
(MP1). Unfortunately, the candidate has not quite
described the idea that each tRNA carries a
particular or specific amino acid so MP3 could not
be awarded. Mention of binding to the correct
codon is not linked to the idea of specific amino
acids. Also, the candidate did not mention
anticodon on the tRNA so MP2 could not be
awarded.

ResultsP
Examiner Tip

Make sure you provide complete answers. Ask
yourself, have | put all the necessary information
into my answer?

24  GCE Biology SNAB 9BNO 01




Question 4 (a) (iii)

Many candidates struggled to explain how the primary structure of a protein, in this case leptin,

determines its solubility.
A number suggested leptin was a globular protein (MP2). Some also described the role of the

primary structure in determining the folding of a protein and the importance of having hydrophilic

groups on the outside of the protein.
Relatively few went on to describe the interaction of the hydrophilic groups with water.

(iti) Describe how the primary structure of leptin enables it to be soluble in water.
(3)

_n\{(l"l S'\'“&j;‘umﬂ%e_s‘iwgn,&’ ...... berse:  ciano dcls

_______________________ Pélg &f!ﬂc&gc_ho.m M/\@E.'['Wc-fum
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LePhindo. e SFWhbl tn Sdolev:

ResultsPlus

Examiner Comments

In this respsonse the candidate explains the role of
the primary structure in folding (MP1), the
arrangement of hydrophobic and hydrophilic
amino acids (MP3) and states that leptin will be a
globular protein (MP2). There is not enough of an
idea about the interaction between polar groups
on the outside of leptin with similar groups on
water, so MP4 could not be awarded.
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(iii) Describe how the primary structure of leptin enables it to be soluble in water.

................. S’M‘Lmi?u[ﬁdn IML l@C{fvyn L{J‘ GN'/. (2., Zm:ﬁ* Tzcsv, lw{s Il Hb
pm”"n E}wl‘r LS - guwu’ F’Wzm G{c’én{w’ /m}'B'M NN Sd[ LL A uu:;}dr Je...
{-'fl w005 55’ M

ResultsPlus

Examiner Comments

In this response the candidate has recognised that
globular proteins are soluble and suggests leptin is
a globular protein (MP2). However, none of the
detail about why a globular protein is soluble has
been provided.

ResultsPlus
Examiner Tip

Make sure you answer questions in full.
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Question 4 (b)

Many candidates recognised that the answer to this question revolved around the introduction of
new stop codons, MP2. Many however, found it difficult to describe the effect of a frame shift
mutation on the triplet code, MP1.

Relatively few candidates completed the answer effectively by describing the effect in terms of the
amino acid sequence produced. Marking point 3 needed to be about a shorter amino acid
sequence. Shorter primary structure was given in the stem of the question and was ignored.

(b) Several mutations of the leptin gene have been identified. All these mutations
are frameshift mutations that result in shortened primary structures.

A frameshift mutation involves the insertion or removal of one or two nucleotides
from a gene.

Describe how a frameshift mutation could result in the production of leptin with a
variety of shorter primary structures.
(2)

I{. .............. \fu ........... & .cmar. o .Mlestide. ... fromo.
e wne , Y e eqMante will w or heconse
Y o codan reads Y, Cegquonce i baglts cTh

whde sequae Wikl k thiked, as omped &
M omiaer e convenience & Swik chuig ane bese yof colhs The

Codon b readiag mulkple paulby bplels a th kg uence,
ond Vs ezJ'qupa'\lﬂprcs ...... M beoded ot wertnt
_pneanttr L Themobaban ol olae mean Y Fapled nay
Rds asa. SHep codan, o th Pn{y ...... hJ?ﬂMuB ...... chadkouC
wsub& ............ %upprcm}udj ___________________________________________________________ o

ResultsPlus

Examiner Comments

This response shows that the candidate read and
understood the question and was able to link the
question to the idea of a triplet code. MP1 and 2
were awarded. For MP 3 candidates needed to
make reference to the idea of a different number
of amino acids - different lengths of primary
structure was given in the question.

GCE Biology SNAB 9BNO 01
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ResultsPlus

Examiner Tip

Don't simply repeat terms from the question.
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Question 5 (a)

In this question candidates were asked to analyse data to explain why exposure to cigarette smoke
affects fertility. The phrase 'Analyse the data' is used to direct students to information they should
use to help them answer the question.

Many candidates simply described the data and did not include an element of explanation. Better
responses were produced when candidates looked at each bit of information and tried to explain
why it would reduce fertility.

(a) Analyse the data to explain why exposing pregnant mice to cigarette smoke
affects the fertility of their male offspring.
(3)
ExXponng propnounk muce 19, clgonetie Smone redurrs MO."/n.Qﬂpum Jngd, owe. ..
motila oy 2876 ;e (ore spanm Ot J o465 olade Vo wm 22000002 ounm. ond....
by 6O .

15 0ASO reducRs R ¥ s of SYRM Sal)S predusiang. Spamn. S5 L ARy, Oy 4R8N .......
SRS 15+ A40d mreduced SO IWNOL 0. SN IR VAU YNG QBB
150130 Mean Ok spewm o | €% oAl Y9 SIS Q. Lo petiueda. 50 HL S RN CONNY .

AR IA 209 MEMPEUNR... ST MW, O SGSVIUCINS CONNUN. UK. ...

ResultsPlus

Examiner Comments

This candidate produced a well organised answer
that gains three marks, for MP2, MP1 and MP3.

ResultsPlus
Examiner Tip

When asked to explain some results, first decide
what the information tells you. Then write your
answer providing an explanation for each key bit
of information.
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Question 5 (b) (i)

Most candidates had a good idea of what a stem cell is and provided good statements that gained
both marks.

(b) Sperm are produced from stem cells in a process that involves several cycles of
mitosis and a single cycle of meiosis, as shown in the diagram.

One stem cell

l mitosis
l mitosis
$ mitosis

Primary spermatocytes

l meiosis

Sperm cells

(i) State what is meant by the term stem cell.

1o ) el (2)
....... Cous. ok age. wndiferentnted. So. Gun. become. differennared and. be-$:. specidised. ...

...... QUIS. ...

ResultsPlus

Examiner Comments

A concise answer that gains both marks.

ResultsP
Examiner Tip

As you learn your Biology make sure you
understand and can use relevant biological terms.
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(b) Sperm are produced from stem cells in a process that involves several cycles of
mitosis and a single cycle of meiosis, as shown in the diagram.

One stem cell

¢ mitosis
l mitosis
l mitosis

Primary spermatocytes

l meiosis

Sperm cells

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

A 1S P A fhod  hes fle .
Y '&( ................ I‘Vf D we any.. oflas ... 15247- ............. of _celd.

ResultsPlus

Examiner Comments

This response did not gain any marks; 'the ability
to turn into any other cell' was not sufficient for
MP2.

4 ResuitsPlus
Examiner Tip

Think carefully about the way you express scientific
ideas. It is very easy to write an answer that lacks
sufficient clarity to gain marks.
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Question 5 (b) (ii)

Candidates were asked to compare and contrast the results of meiosis and mitosis. Candidates
generally gained marking point 2 recalling that mitosis produces diploid cells and meiosis produces
haploid cells.

Although few candidates described the overall contribution of mitosis and meiosis to sperm cell
numbers (MP4) a number gained the allowed alternative answer gaining MP4 for a correct
description of the number of daughter cells.

Many candidates described mitosis as producing 'identical daughter cells' and 'meiosis producing
non-identical daughter cells’; this was not sufficient for marking point 3. To gain MP3 it had to be
clear that candidates were talking about genetically identical and genetically non-identical daughter
cells.

Very few commented on the idea that both mitosis and meiosis increase the number of cells for

MP1.

(i) Compare and contrast the results of mitosis and meiosis in the production of

sperm cells from stem cells.
(4)

Mikosis Occuurs senaal Jiumas Jo predasce. prinimg s pamaokeogtes pom. One. stawn celd, ...
Tk nerasms PR Naumians of. SeALs. oand Yeaults 10 grinekicatiu 1dansical calls. Tha daglewd.
PAMTVIGRA O CMANOYVICAONNGS, (5 ¥ YOMACAILD WY, @M SR GMMISIONL......cccmc
M 2008 1% DELais Oy, 918 10, pLedACR S QULS (Varm. paniany Spemnasdes. Meiosis............

MW%MWWWMW(WMM-M ..........................
PALMIORN. O MW BSOMES. 1. MR, 020l OJeS V0. PLeuset. Sparm calls witn Waphoud) nuuchdi,

Mivosis I0Mas ploacs . Mvesis. prodiaca. 2 'dankical cands, Maiowit. pedasces 4 nagheic colks..
NALEYY ONR. SRAMRKAELUA CULLARIE ... e S

ResultsPlus

Examiner Comments

This response gained all four marks, although each
mark point had to be pieced together.
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ResultsPlus
Examiner Tip

When asked to compare and contrast try to
include each comparison or contrast in the same
sentence e.g. mitosis produces diploid cells
whereas meiosis results in haploid cells'.
Alternatively, consider using a table format.

(iiy Compare and contrast the results of mitosis and meiosis in the production of
sperm cells from stem cells.

(4)

Spermarecutes, Mesosis.  makes The  actu
Laameresd as. meros'S  eoodmces haeloid ces
with hadf the number of chromosomes ina el

ResultsPlus

Examiner Comments

For this response the candidate gained one mark,
MP2.

A full comparison was not made for MP3 and 4,
and it was not clear that meiosis results in an
increase in the number of cells, so MP1 could not
be awarded.
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Question 6 (b)

In this question candidates were required to analyse data to come to a conclusion about the
effectiveness of a programme to reduce the impact of TB.

Many candidates gathered appropriate data from the information presented for MP1, 2 and 3.
However, they often struggled to form an opinion of the effectiveness of the programme. Often
candidates sat on the fence and said it was and it wasn't effective.

Some candidates did reach a sensible conclusion e.g. '"More new cases combined with relatively
constant total number of cases suggests more are being successfully treated. Fewer deaths
similarly suggests the programme was effective. The conclusion then is that the programme has
reduced the impact of TB'.

A maximum of two marks were available for use of information and one mark was for the
deduction.

Analyse the data to deduce the effectiveness of this programme.
(3)

_The _proorarmm wlwivfg'agbdi _impacted e .
. M@a

. 2.8 wmlion, \JhCh € a \Very larve.  InCrease.
.......... . e,nmée,roPnex./mM#mawtwdkde

Wl and tetal Cafef So
neplectve. .

Examiner Comments

This candidate gained two marks for picking out
relevant information from the graph. However, the
candidate did not arrive at the correct conclusion
for the final mark.

34 GCE Biology SNAB 9BNO 01



"\ ResultsP
\\ Examiner Tip

Read questions carefully. The programme is about
reducing the burden of TB. The questions asks you
to deduce the effectiveness of the programme. So
has the programme reduced the burden
associated with TB? Yes, it's reduced deaths and in
spite of the increasing number of new cases, the
total number of cases stays the same - so more
people are being effectively treated.
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Analysd the data to dedude the effectiveness of this programmel
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%Z ResultsPlus
Examiner Comments

Only marking point 3 was awarded.

ResultsPlus
Examiner Tip

When looking at graphs look carefully at the axis.
Make sure you are interpreting the size of changes
appropriately.
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Question 6 (c)

This was a six-mark levels based question. Examiners read the response and decide on the level of
response, they then decide if the response is at the upper mark for that level or the lower mark.
The mark scheme provides guidance on relevant content and on how this might be used to
determine a particular level of response.

For this question candidates were provided with information about a clinical trial using different
combinations of antibiotics to treat TB patients. They were provided with information on the mode
of action of the antibiotics.

Responses that contained only a description of the antibiotic trial results, were considered to be at
level 1. Responses that attempted to explain the reasons for differences in the results, were
considered to be at level 2, e.g. suggesting that antibiotics with different modes of action or targets
work better as combinations. If candidates tried to use information about the mode of antibiotic
action with their own understanding e.g. bring in ideas such as dormancy of TB, bacteriostatic and
bactericidal antibiotics, if they comment on trial design e.g. missing combinations of antibiotics,
then the response is probably at level 3.
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MLW.

Analyse the data to comment on the effectiveness of these antibiotics for the

treatment of TB.
(6)
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< / ResultsPlus

| /< Examiner Comments

This response considers in detail all the
information provided. The candidate has used
information about the results of the trial, about the
antibiotics required for a good level 2 response.
The candidate has also brought in their own
biological knowledge and has commented on the
design of the trial, extending the quality of
response to level 3.

A\
/

z \

ResultsPlus
\

-~ Examiner Tip

Remember to use all the information provided as
well as your own biological knowledge and
understanding .
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Question 7 (b) (iii)

In this question candidates were presented with information in an unusual format. It was pleasing
to see that most candidates were able to access the information provided.

Unfortunately, many candidates only used the information about Ash trees and ignored its
pathogen H. fraxineus. Marking point 2 was most frequently seen. Many candidates also gained
marking point 5 with respect to Ash trees and marking point 3 for reference to distribution of H.
fraxineus. Very few candidates linked the presence of Ash trees to absence of H. fraxineus (MP 4) or
made the general statement about carbon dioxide causing global warming (MP1).

(iii) Analyse the data to explain the predicted effect of climate change on the

distribution of ash trees. RS
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N (7 ResultsPlus
E/N Examiner Comments

This candidate has clearly understood the
information provided and has produced an

excellent answer that gains all five marking points.

In order, MP2, MP1, MP5, MP3 and MPA4.

\ ResultsPlus

) Examiner Tip

For questions worth several marks, take time to
read the question, consider the information
provided and plan your answer.
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(ili) Analyse the data to explain the predicted effect of climate change on the
distribution of ash trees.
(5)
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ResultsPlus

Examiner Comments

This response gained two marks, MP2 and MP5.

ResultsPlus
Examiner Tip

It is common for candidates to make slips in their
answers, so that the answer does not make sense
or is ambiguous. The best way to avoid this is to
read your answers carefully.
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Question 8 (a)

Many correctly recognised this as a hydrolysis reaction.

Question 8 (b)

Many candidates did not appear to know how to answer this question. Candidates frequently
suggested using the amino acid sequence to find a DNA sequence and then carryout all sorts of
manipulation e.g. PCR, gel electrophoresis.

For marking point one candidates must express the idea of determining the amino acid sequence.
Determining the primary structure was not sufficient. In addition, although candidates did not need
to specify for trypsin, answers in a different context were ignored. An answer such as 'determine
the amino acid sequence of all proteins' would not gain marking point one.

Explain how the primary structure of trypsin molecules can be used to produce a
phylogenetic tree.

(3)

mrgﬂzfl\i'“g, _ :
L0k beopsin can. be identied . A very simlar sequene
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mgcjeé}‘sm;\jmu{dwf\s‘\am ...... et sine. Lﬂ—{.@l |
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ResultsPlus

Examiner Comments

In this response the candidate gains all three
marks for MP1, MP3 and then MP2 at the end.
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Explain how the primary structure of trypsin molecules can be used to produce a
phylogenetic tree.
(3)

= Twe amino aud seguence joned by pephele bonds in.....
primary. Shuchae of hrypan. op each specces. s compared
= Me more sumilar Tue seguence, Mg mert C(D.sdy
species. andk Me closer Tha
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</£Z ResultsPlus
Examiner Comments

This response gained MP3 only. The candidate has
stated what the primary structure is but has not
expressed the idea that it needs to be determined,
so did not gain MP1.
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Question 8 (c)

This question asks candidates to explain how a trypsin with a calcium ion binding site could have
evolved. Many candidates seemed to think that the calcium ion binding site was an entity in its own
right and ignored the context of the trypsin molecule. The first marking point requires candidates
to link the process of mutations to the trypsin gene. The remaining three marking points could be
achieved for generic statements about evolution of a trait. However, it is possible to see how some
of them could be specifically linked to the trypsin molecule e.g. the additional guidance for MP3.
Candidates should look to answer in the context of the question to ensure that they gain access to
all the available marks.

L lee ok he o %msi\t:.&w DPRARRA gAML
........ VOISO Ao add howe B codadm 1o ondawy e

ResultsPlus

Examiner Comments

This response gained three marks. MP2 for the
idea of calcium ion binding site arising from
mutations, MP3 for the idea of selective advantage
and MP4 for increased allele frequency in
population over time.

MP1 would not be awarded for 'Some organisms ..
have a mutation' - it needed to be clear that
mutations were in the trypsin gene.
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Question 8 (d)

The idea behind this question was the core practical investigation of enzyme activity and the idea of
initial rates of reactions. Some leniency was allowed and answers suggesting a value or range of
values between 0 and 2 ng cm™ was accepted for the first marking point. Marking point 2 was for
the recognition that to compare enzymes you need to use the initial rates of reaction.

(d) In an experiment, the effect of enzyme concentration on the activity of human
trypsin was measured.

The results are shown in the graph.

1.6

14

1.2

Enzyme activity / a.u.
o
@
+

0 5 10 15 20

Enzyme concentration / ng cm™

Explain which range of enzyme concentrations should be used to compare the
activity of trypsin from different species.
(2)
L0215 ngemd . fo. S66. how. the (nULIGk. (AHC COMPALT. oo

el IVINEH L TN LENCL O

ResultsPlus

Examiner Comments

This candidate understood the need to compare
initial rates but was not able to select the relevant
concentration range from the graph. Only MP2 was
awarded.
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(d) In an experiment, the effect of enzyme concentration on the activity of human
trypsin was measured.

The results are shown in the graph.

16

14 : :

1.2

1.0

0.8 1

0.6 1

Enzyme activity / a.u.

0.4

55 10 15 20

Enzyme concentration / ng cm-
Explain which range of enzyme concentrations should be used to compare the
activity of trypsin from different species.
2)
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ResultsPlus

Examiner Comments

A concise but complete response that gained both
marks.

ResultsPlus
Examiner Tip

You do not need to write to fill the space. Plan your
answers and the space provided on the exam
paper should be ample.
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Question 9 (a) (ii)

This calculation was straightforward for most candidates. The correct answer gained both marks.
One mark was achieved for a partial answer in which the candidates had identified the correct

percentage transferred

as 35%.

(ii) The gross primary productivity (GPP) for one mature tropical rainforest was found
to be 24 800 kJm~? year™'. It was estimated that 65% of GPP was used in respiration.

Calculate the energy transferred to the next trophic level.

'ZLHQOO X 238 =%630

\ 6O

(2)

.................. gG%O kJm~? year™'

ResultsPlus

Examiner Comments

Although the calculation was completed incorrectly
the candidate's working allowed the award of one
mark.

‘ ResultsP
Examiner Tip

Always show working for a calculation. The more
clearly it is laid out, the better your chance of
getting working marks if your final answer is
incorrect.
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Question 9 (b)

This question proved to be straightforward for most candidates. Frequently, the idea of net uptake
of carbon dioxide was not clearly expressed with candidates simply stating carbon dioxide is taken
up during photosynthesis and not gaining the mark.

(b) Explain how reforestation of tropical rainforests can be used to mi nimise climate change.
(3)

ResultsPlus

Examiner Comments

All three marking points were awarded. The last
three lines were accepted as a description of
reduced greenhouse effect and therefore being
equivalent to simply stating 'reducing greenhouse
effect.

GCE Biology SNAB 9BNO 01
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(b) Explain how reforestation of tropical rainforests can be used to minimise climate change.
(3}

WM@ ......... Con. L&Mhmiﬂlma\mcll%dw, ...........................
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* ResultsPlus
Examiner Comments

This response gained marking point 1, for 'planting
more trees'.

From line 3 down the response is unclear and does
not address the relevant point to gain any marks.

ResultsPlus
Examiner Tip

Answer the question that is asked. Practise reading
guestions so that you understand what you are
being asked to do.
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Question 9 (c) (i)

Many candidates found this question straightforward. However, some did not think about the
context of measuring biodiversity of a rain forest and suggested measuring allele frequencies etc.
This is an example of a question where poor language skills affected student attainment. Many
candidates struggled to express the two marking points in a clear and unambiguous way. Some
used terms such as species richness and species evenness. While we accepted species richness as
an alternative for marking point 1 we did not accept species evenness as being the same as
counting the number of individuals in each species. Many candidates used the term 'abundance’ in
a way that made their response ambiguous. If a candidate writes 'number of species and
abundance of species' they can be given MP1 for number of species but abundance of species is
not the same as number of individuals of each species.

(c) Information on biodiversity has been collected from various rainforest habitats
in Madagascar.

() Describe what needs to be measured in order to compare the biodiversity of
two rainforests.

ResultsPlus

Examiner Comments

Both marks were awarded for a concise but
complete response.
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(c) Information on biodiversity has been collected from various rainforest habitats
in Madagascar.

(i) Describe what needs to be measured in order to compare the biodiversity of
two rainforests.

ResultsPlus

Examiner Comments

In this response the candidate has gained marking
point one. The candidate has then produced a list
of additional factors that it was possible to ignore.
However, candidates need to be careful with
questions like this one. If they provide a list of
alternatives the majority of which are incorrect,
they are unlikely to be awarded marks.

ResultsP
Examiner Tip

When answering questions take care not to
produce lists of alternatives in the hope that some
of them might be correct.

us
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Question 9 (c) (ii)

Many candidates engaged well with this question and many complete responses were seen. The
command word 'determine' requires an element of calculation and most candidates recognised
this. Some candidates did not make clear comparisons between Madagascar and the world and
struggled to express marking points 2 and 3 clearly.

Analyse the data to determine the importance of the rainforests of
Madagascar in maintaining biodiversity on Earth.
(3)
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ResultsPlus

Examiner Comments

In this example the candidate gains all three
available marks. Marking point 1 is for the
calculation of species density. The candidate used
these calculated values to express the idea of
higher species density in Madagascar, gaining
marking point 2. In the last four lines the idea of
many species being endemic to Madagascar gains
marking point 3.
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Analyse the data to determine the importance of the rainforests of

Madagascar in maintaining biodiversity on Earth.
(3)

............. The tand area. in. maodagascar. makes. (p. Gaete ...

AL b o dhe Land area...on...e0cth . The mportance.....

.percentage. . of . .the biodwers.dy. Qn. . anfl. ama. Of ..

BT AR . B A o G D QWA SPECIES Of.  PLOANLS

il tSAn dhe  Lande  ALrea O € OLTR

ResultsPlus

Examiner Comments

In this response the candidate has carried out a
relevant calculation to get 4% of the world's plants
in Madagascar, so gains marking point 1. The rest
of the response is too vague to gain any additional
marks.
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Question 10 (a) (i)

This calculation proved difficult for many candidates. Those that recognised it was a simple
proportionality calculation gained both marks for little work. Others worked out a magnification

and then the width of the chloroplast and gained both marks. Many did not attempt the calculation.

One mark was available for correct measurements taken from the image. Alternatively if a correct
the method of calculating could be followed using incorrect measurements then one mark was
awarded.

Unfortunately, candidates generally do not lay out calculations clearly, making it difficult to award a
mark for a correct calculation method with incorrect values from the image.

10 Photosynthesis is a process that occurs in all green plants.

The electron micrograph shows part of a chloroplast in a plant cell.

Granum

Starch grain

(a) (i) The labelled starch grain in the chloroplast is 2.2 um long.

Calculate the width of this chloroplast between T and U.
(2)

fa Loy,
T
T-WU ~ bunt
7.7
— )(6}L£',L¢ H E?W

ResultsPlus

Examiner Comments

A clearly laid out calculation with the correct
answer gains both marks.
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"\ ResultsP
\\ Examiner Tip

There are at least two ways to approach this
question. One involves calculating the
magnification and then using the magnification to
calculate the width of the chloroplast - two
calculations. The second is to use ratios - one
calculation : 2.2 + 27 = width + 60. So, the answer is
(2.2 +27)x 60.

Make sure you practice applying your maths skills
to calculations in Biological contexts.
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Question 10 (a) (ii)

Many candidates struggled with this question. Detailed descriptions of the structure of thylakoids
or of photosynthesis were frequently seen. However, few candidates tried to link structure to
function. For marking point 1, many described stacks of membrane but made no reference to
increased surface area. Some candidates that did attempt to describe the increased surface area
used the term surface to volume ratio - which is not correct in this context.

Many candidates described the presence of chlorophyll but then did not give its function. Marking
point 3 was most frequently awarded at the end of an extended description of photosynthesis.

(i) Explain the relationship between the structure and functions of a granum
in photosynthesis. )
(3)
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ResultsPlus

Examiner Comments

This is an example were the candidate has related
structure to function and has gained all three
marking points.
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(i) Explain the relationship between the structure and functions of a granum
in photosynthesis.

(3)

ResultsPlus

Examiner Comments

In this response the candidate has attempted to
describe the structure of granum. However, they
have made no attempt to relate structure to
function.

ResultsPlus
Examiner Tip

A few questions will require you to simply provide
a description of a structure or a process. However,
these will be a minority of questions. If you find
you are simply writing out a description stop and
read the question again.
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Question 10 (b)

Many candidates ignored the reference to 'products of the ..." in the question. As a result, many
produced a complete description of photosynthesis or the Krebs cycle before then answering the
question. Even so many candidates scored well on this question.

(b) Describe how starch is formed from the products of the light-independent
reactions of photosynthesis.
(4)
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%Z ResultsPlus
Examiner Comments

A clear response that addresses the question
directly and gains all four marks.
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(b) Describe how starch is formed from the products of the light-independent
reactions of photosynthesis.

(4)
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ResultsPlus

Examiner Comments

The candidate has not described the formation of
glucose from two GALP so did not get marking
point one. The response did gain marking point 3
and 4. Although not relevant to the marks
awarded, it is worth noting that if they had
suggested two GALP form beta glucose, then since
starch is formed from alpha glucose they would
not have been awarded MP1.

ResultsP
Examiner Tip

Much of the biochemistry needed for A level
biology may be taught early in the course. Make
sure you learn this biochemistry well. Poor recall of
the basic biochemistry (e.g. confusing alpha and
beta glucose, or bases and amino acids, or the
types of bonds involved in forming biological
molecules) is a common reason for candidates to
lose marks.
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Question 10 (c)

This was the second level based question and was based on a core practical, using chloroplasts to

investigate the Hill reaction

Candidates were asked to devise an investigation. Many candidates missed or ignored the idea that
the investigation was on the effect of herbicides on the light dependent reaction. These candidates

described a range of studies with intact plants and usually suggested measuring the size of the
plant or starch produced.

Those candidates that remembered the Hill reaction often gave great detail about how to isolate

chloroplasts which was not required.

Few candidates used the previous information provided to select concentrations of herbicide to
use.

If candidates described using controls (biotic and abiotic), using different concentrations of
herbicide then they were probably around a level 1 response

Those that went on to describe the use of chloroplasts, DCPIP and methods of controlling some

variables were probably at level 2. If they included information about how to compare the effect of
the different herbicides, described a suitable statistical test, some more sophisticated controls (e.g.

some reactions in the dark) then they are probably approaching a level 3.
It is import though to recognise that the level based mark scheme is all about the quality of the

response and descriptors are used to determine this. The indicative content is there to help identify

appropriate points that candidates might make.

Devise an investigation that would produce quantitative data on the effectiveness
of the herbicides on the light-dependent reactions of photosynthesis.
(6)
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ResultsPlus

Examiner Comments

This candidate realised that the way to carry out
this investigation involved using the Hill reaction.
The description included all elements required for
a good level two response and was given 4 marks.
Additional information on selection of appropriate
concentrations of herbicide (from the table in the
guestion), how the effect on DCPIP could be
quantified (use of colorimeter or time to get to a
particular colour) and method of comparing results
(e.g. use of an appropriate named statistical test)
would have made this a level 3 response.
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Paper Summary

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

Make sure you are familiar with the command words used to ask questions.
Take a little time to scan the paper and plan the order in which to answer questions.
Make sure you can correctly use and explain relevant biological terms.

Read the whole of each question carefully, including the introduction, to help relate your answer
to the context used in the question.

Read your answers back carefully - do they answer the question, are your answers clear and
unambiguous, have you made at least as many clear points as marks are available?

Think carefully about the data provided in questions to help you answer - you should not be
spending time simply describing in words the individual data points of a table or graph, rather
you should be processing the information - look for trends, similarities or differences in the data,
etc.

Include clear workings with any calculation; these may start with a suitable equation or values
measured from a figure followed by the values determined at different steps in the calculation.

Don't be afraid to include a sketch diagram or graph if it will help add clarity to your 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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