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Introduction

The examiners were very impressed with the high standard of many of the scripts seen.
Candidates and centres should be commended on their hard work whilst studying the course and
in preparing for the examination. Many candidates used high level vocabulary accurately and
wrote answers commensurate with A-Level standard. Data analysis was generally improved
compared with other series and most candidates understood the differences between the
different command words used in questions. The examiners were pleased to note that when
asked to 'compare and contrast', most candidates correctly gave both similarities and differences
and set out their answer correctly. The paper contained a Spearman'’s rank statistical calculation -
most candidates were able to correctly calculate the coefficient but a significant number were
unsure how to use it to interpret the data. Mathematical skills were generally very strong
although some candidates confused significant figures with decimal places. Both level-based
questions were well answered with most gaining at least three marks for both and many going on
to gain more than four. When discussing data for the longer, level-based, questions, candidates
should ensure that they consider all pieces of data, describe the patterns and also suggest
explanations for the patterns. Typical mistakes that candidates made included: using vocabulary
inaccurately, not exploring data fully, and not being precise when describing data patterns.
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Question 1(a)

This first question asked candidates to give the functions of mitochondria, rough endoplasmic
reticulum (rER), and Golgi apparatus. Many candidates gave excellent descriptions and often
gained at least two marks. Strong answers explained that mitochondria perform aerobic
respiration and produce ATP, the rER synthesises proteins, and the Golgi modifies proteins. Many
answers with excellent detail were seen with some candidates giving functions such as the role of
the Golgi in the glycosylation of proteins and forming the quaternary structures of protein. Where
candidates did not score all three marks it was typically for giving vague terms such as
'mitochondria were the powerhouses of the cell' and confusing the functions of the Golgi with
rER. Common incorrect answers seen included, the 'production of energy' by the mitochondria,
rER synthesising ribosomes or modifying proteins.

1 The photograph shows part of a liver cell, as seen using an electron microscope.

mitochondrion -

rough
endoplasmic

reticulum Golgi apparatus

(Source: © Keith R. Porter/SCIENCE PHOTO LIBRARY)

(a) Describe the roles of the labelled organelles in a liver cell.
(3}
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Examiner Comments

This answer gained all three marks. The candidate has correctly stated that mitochondria
produce ATP, the rER synthesises protein, and the Golgi modifies proteins.

lf \ ResultsPlus
\

Examiner Tip

Don't state the mitochondria 'make energy' and make sure answers have A-Level depth, eg
don't state things like 'powerhouse of the cell.'
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1 The photograph shows part of a liver cell, as seen using an electron microscope.

mitochondrion

rough
endoplasmic

reticulum Golgi apparatus

(Source: @ Keith R. Porter/SCIENCE PHOTO LIBRARY)

(a) Describe the roles of the labelled organelles in a liver cell.
(3)
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Examiner Comments

This is an excellent answer that gained all three marks. The candidate has given accurate
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and detailed descriptions of the functions of all three organelles.

1 The photograph shows part of a liver cell, as seen using an electron microscope.

mitochondrion
rough
endoplasmic
reticulum Golgi apparatus

(Source: © Keith R. Porter/SCIENCE PHOTO LIBRARY)

(a) Describe the roles of the labelled organelles in a liver cell.
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_ ResultsPlus

Examiner Comments

This answer gained one mark for the function of the mitochondria in producing ATP. The
functions given for the rER and Golgi are incorrect.
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1 The photograph shows part of a liver cell, as seen using an electron microscope.

mitochondrion

rough
endoplasmic

reticulum Golgi apparatus

(Source: © Keith R. Porter/SCIENCE PHOTO LIBRARY)

(a) Describe the roles of the labelled organelles in a liver cell.
(3)
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Examiner Comments

This answer gained one mark for the function of the mitochondria. The functions stated for
the Golgi and rER are both incorrect.
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Question 1(b)(i)

This relatively straightforward question asked candidates to describe the process of DNA
replication. Many excellent, detailed answers were seen that gave correct functions of DNA
helicase, DNA polymerase, and DNA ligase. Many candidates gained at least two marks and most
had an understanding of the process of DNA replication. Common errors included, confused DNA
replication with transcription, using inaccurate terminology such as referring to amino acids
rather than nucleotides, and giving incorrect functions of the enzyme, for example suggesting
that polymerase forms hydrogen bonds between adjacent nucleotides. Strong answers used
detailed terminology confidently and accurately, such as referring to the production of the
phosphodiester bonds between adjacent nucleotides and some even correctly referred to the
role of DNA ligase in joining Okazaki fragments.

(b) Hepatitis B is a DNA virus that infects liver cells. The DNA of the virus replicates
inside liver cells.

(i) Describe the process of DNA replication.
(3)

............... DAL oW DXeREING NS migcMegen. oondS ..
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N
\( '{ ResultsPlus

Examiner Comments

This answer gained one mark for the function of DNA helicase. The candidate has not used
accurate terminology when stating the functions of polymerase and ligase - the candidate
clearly understands that the two enzymes have a role in replication but has not described
them accurately.
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Examiner Tip

Make sure that you use technical language accurately - it is not enough to just make
reference to key terms without the correct context.

(b) Hepatitis B is a DNA virus that infects liver cells. The DNA of the virus replicates
inside liver cells.

() Describe the process of DNA replication.

D/Vﬂ%l ww/ 4 DA hhow

(3)

ResultsPlus

Examiner Comments

This answer gained one mark for the function of helicase. The candidate has confused
protein synthesis with DNA replication.
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(b) Hepatitis B is a DNA virus that infects liver cells. The DNA of the virus replicates
inside liver cells.

(i) Describe the process of DNA replication.
(3)

mmntamzwfdamqmum,ofhuqumbmom
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% ResultsPlus

Examiner Comments

This excellent answer has all four mark points and gains three marks (maximum). The
candidate correctly describes the functions of DNA polymerase, ligase and helicase and

describes the complementary base pairing. The answer uses detailed terminology
throughout and is extremely accurate.

10
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(b) Hepatitis B is a DNA virus that infects liver cells. The DNA of the virus replicates
inside liver cells.

(i) Describe the process of DNA replication.

o DNA _ polymonagt  joerks . in §' 40 2' Ltupetion

N

<{ < ResultsPlus
/--.. Examiner Comments

This excellent answer also gained all three marks. The candidate correctly describes the
roles of helicase, polymerase and ligase and describes the binding of complementary
nucleotides. The answer is detailed and accurate.
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Question 1(b)(ii)

This data analysis question presented candidates with a nucleotide variant that had a carbon
atom (and OH group) replaced with a sulfur and asked candidates why this nucleotide would
prevent DNA replication. Many candidates correctly identified how the variant nucleotide differed
from the normal nucleotide but fewer went on to explain that phosphodiester bonds would not
be able to form and so the sugar-phosphate backbone of DNA would also not form. Some
candidates stated that the sulfur replaced an OH group when the sulfur in fact replaced a carbon
group that had an OH group attached.

(i) The drug lamivudine is used to treat infections by the hepatitis B virus.
It causes the production of altered nucleotides containing cytosine,

The diagram shows a normal nucleotide and an altered nucleotide.

NH,
NH,
\N
0 ! TSN
I
HO—P HO—P—
| o o
OH
S
normal nucleotide altered nucleotide

Explain how lamivudine reduces replication of the hepatitis B virus in
liver cells,

(2)

T he MMM MMM?

___ﬂ(a/_ugd_ﬁaﬂkg_,% thre (Total for Question 1 = 8 marks)
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Examiner Comments

This answer gained one mark for stating that phosphodiester bonds would not form. The
candidate has not clearly stated that this is due to the lack of the OH or replacing the carbon
with a sulfur.

(i) The drug lamivudine is used to treat infections by the hepatitis B virus.
It causes the production of altered nucleotides containing cytosine.

The diagram shows a normal nucleotide and an altered nucleotide. Q T Tl

NHz
NH,
N Y
HO—P 0 N 0 Ho—ﬂ'—o /K
| [ N 0
OH oH | °
OH 5
normal nucleotide altered nucleotide

Explain how lamivudine reduces replication of the hepatitis B virus in
liver cells.

ResultsPlus

Examiner Comments

This excellent answer gained both marks for correctly identifying the difference and going
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on to state that this means that phosphodiester bonds will not form.

(i) The drug lamivudine is used to treat infections by the hepatitis B virus.
It causes the production of altered nucleotides containing cytosine.

The diagram shows a normal nucleotide and an altered nucleotide.

NH,
NH,
NN .
HO—P 0 N 0 HD—I[:|’——O J\
| | N o
OH OH 0
OH S
normal nucleotide altered nucleotide
Explain how lamivudine reduces replication of the hepatitis B virus in
liver cells,
(2)
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Examiner Comments

This excellent answer gained both marks for correctly stating the difference between the
two molecules and going on to state that phosphodiester bonds will not form.
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Question 2(a)(ii)

This question required candidates to give a description of the events of prophase | in meiosis.
Strong responses gave detailed answers and often referred to the breakdown of the
nuclear membrane, the movement of centrioles to the poles of the cell, the condensing of
chromosomes, the formation of bivalents and the crossing over between homologous
chromosomes. Candidates should be careful to refer to homologous chromosomes
rather than identical chromosomes. Some candidates incorrectly referred to independent
assortment and others referred to the binding of chromosomes to the spindle. Some
candidates also incorrectly referred to the uncoiling of chromosomes causing them to become
visible.

(i) Meiosis is involved in oogenesis.

Describe the events of prophase | during oogenesis.

(3)

The chromeonmes conden arnd be wistie .

N
\/ / ResultsPlus

< Examiner Comments

This answer gained three marks. The candidate correctly states that chromosomes
condense and become visible, the nuclear envelope breaks down and crossing over occurs
between homologous chromosomes at chiasmata.
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(i) Meiosis is involved in cogenesis.

Describe the events of prophase | during oogenesis,
(3)

 Chromosomos . condanse and bhotoma o

JEVICS) =3 (N o
x The MQL.LQJ‘ mwdap_n. ....... <oks deawn .

fdkn,s og__ *:Q\JL( ............. LS Q.n& ............ 3pwn dlﬂ.g-.bm

.'\__

ﬂ ResultsPlus
Examiner Comments

This excellent answer gained three marks. The candidate correctly states that the
chromosomes condense and become visible, the nuclear envelope breaks down,

recombination occurs between homologous chromosomes and the centrioles migrate to
opposite ends of the cell.

(if) -s involved in oogenesis, PMAT
Describe the events of; i
escribe the even so_urn“ .
The c}uamma»m....é . bo. move. boudards fh rnsololle of Hua celd ..
Sﬁmaé& /f,}m J& to Jorm. Thue kudp lo arrapge. thi.......
Cloropmasemél - . Chramaemas. beqin. to.#.

Ahu. o cy(.}!f}u 7/

|

ﬂ ResultsPlus
Examiner Comments

This answer gained only one mark for the statement that spindle fibres begin to form. The
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candidate has confused prophase with metaphase.

(i) Meiosis is involved in oogenesis.

A» 5

ﬁl Describe the events of prophase | during oogenesis.

(3)

_QroQnase. means. s

a0 ViSOt anromosomes . cesnmaores. el

......... O tgo.ne\k%m\\dxou\om

AN
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that the chromatin condenses into visible
chromosomes.

GCE Biology B 9BI0 02
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Question 2(a)(iii)

This question required candidates to compare and contrast the events of oogenesis with
spermatogenesis. Most candidates gained at least one mark and it was pleasing to see that most
candidates now appreciate that both similarities and differences are required and that they need
to structure their answers so that there are separate sections to show similarities and differences.
Common correct similarities included both processes requiring both mitosis and meiosis, both
starting with primordial germ cells or stem cells. Many also correctly stated that both produce
haploid, genetically different gametes. Common differences that were credited included the idea
that spermatogenesis produces four gametes whilst oogenesis produces only one and polar
bodies, and that oogenesis is arrested at prophase | and metaphase Il.

(i) Compare and contrast the process of cogenesis with spermatogenesis.
(3)

éfgm M/! a. ,afwm&a/ gem

w/im/: alostall.
,Weﬁfffj e b@wwa /Hﬂ fed/‘ cy /fb w/ww aogeratis. agen b..........
..... w@vm%ﬁ}eﬁd ..k fhe. Mﬂww}zﬁ._m{ﬁmi and. fecopd vk

aﬁl}éf(én ot aicrvy frkluaton.. gf’az% awolie.maaks. ard prodice gereeally,

i s e e, . b vt

<( { ResultsPlus
/--.. Examiner Comments

This answer gained all three marks. The candidate correctly states that both processes
involve both mitosis and meiosis, that both start with primordial germ cells, and the idea
that spermatogenesis begins in puberty whilst oogenesis begins in utero. The candidate also
states that idea that only one oocyte is produced and that meiosis only finishes at
fertilisation.

@4\ ResultsPlus
<)

) Examiner Tip
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If asked to 'compare and contrast' make sure that you have a section listing the similarities
and a section listing the differences.

(iii) Compare and contrast the process of oogenesis with spermatogenesis.

(3)
Bot:h........P.xoal..m.,c.e.........cg,omeh.:,a..,..___:,.B.a.t:h...._.i‘mua.lu..g_._._____m.c.in_s.is.__._.__.__.__.._.._._._.....
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Speﬁtmamﬁgne..s.-_.;s........C.,Qn__.....Qc,c..m'f_.......,..khmu@mu.h:.....,.ﬁ&_......m.alm......,13‘3‘..9:.......,.....

LONE2arS... OOGENEDTS. .. OOV OCCAASS . AMOEIN... OROOPAMSR =
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AL MUORLOT O 7o
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ResultsPlus

Examiner Comments
This answer gained all three marks. The candidate correctly states that both start with germ

cells, oogenesis produces one gamete but spermatogenesis produces four, and both
produce haploid gametes.

(iii) Compare and contrast the process of oogenesis with spermatogenesis.

BQ'R Q... AOSS.....
R \.Lm‘ara

(3)

....... a.pmuﬁ'b@mﬁs dewa ’f sm&\i&eﬁ mh ) u Qn&mﬁx
.............. ‘m& \L&QJ........i
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Examiner Comments

This answer gained only one mark for correctly stating that four sperm are produced whilst
only one egg is produced.

(iii) Compare and contrast the process of oogenesis with spermatogenesis,
(3)

of::ogemmsEc:ms.m\\jgneqwm,wms*smummg&m&s
...... COLMS000NY,. . SEXmate0a . Bom. CogLeres S axnd SEUMAIa-
...... OLNLELADNONR. IOHOSS 00 MEIONS.. e Pracess o ...
...::Qeo:ﬁ.L‘.L.....Q.{.‘..C..s..r.'i'.ﬁ-......'S.‘:.fon.,K.‘:R....\51!,.m.,.,.l,)..x:ik.s.‘!:.'_._,,.s,.(?:ﬂum.n#ﬂgﬂf..ﬁlﬁ....gc.c.&ds
mimpmalk\ﬂ

a\ -
ResultsPlus

Examiner Comments

This answer gained all three marks for stating that both involve mitosis and meiosis, only
one ovum is formed and the idea of the difference in times that the processes occur.
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Question 2(b)(i)

This mathematical question required candidates to read values from a graph to calculate the
number of sperm cells that would be required to fertilise four oocytes. Many candidates were
able to extract the data from the graph correctly and use it to derive the correct final answer. The
main error was to not multiply the answer by 1000.

GCE Biology B 9BIO 02 21



(b) During in vitro fertilisation (IVF), oocytes are fertilised with sperm cells in a

culture mediym.

If more than one sperm cell fertilises an oocyte, the embryos do not develop.

The graph shows the effect on the production of embryos that develop when

different numbers of sperm cells are added to oocytes during VF.
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- [ . 1. IENENE L
embryos that S A A R L]
SERDEREE RS AR siun A uN N EEEA Y BN
develop (%) 304+ : = : :
AL TR
20 4
.-_}'.;.1 .i rtl b L T [
104 / L e E
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0 10 20 30 25 40 50

Number of sperm cells per oocyte x 1000

(i) Calculate the
that 60% of embryos develop.

25 x4 =

ResultsPlus

Examiner Comments

[L4O

r of sperm cells that need to be added to four oocytes so
—_—

m

|40

ANSWET oo
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This answer did not gain the mark as the candidate has not multiplied the answer by 1000.

(b) During in vitro fertilisation (IVF), oocytes are fertilised with sperm cells in a
culture medium.

If more than one sperm cell fertilises an oocyte, the embryos do not develop.

The graph shows the effect on the production of embryos that develop when
different numbers of sperm cells are added to oocytes during IVF.

109777

50

Percentage of ,, THTH
embryos that T T ]
develop (%) LTI HEET
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|
i
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T+
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|
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0 10 20 30 40 50
Number of sperm cells per cocyte x 1000

(i) Calculate the number of sperm cells that need to be added to four oocytes so
that 60% of embryos develop.

(1)
ar b0t =[5 XIS per e r Y

- 4 500

—-—

Answer 145000
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N { ResultsPlus
/--.. Examiner Comments

This correct answer gained one mark. The candidate has shown all their working which is an
example of good practice.

24
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Question 2(b)(ii)

This question required candidates to use their knowledge of fertilisation to explain the effects of
increasing the sperm concentration on the percentage of embryos that develop. Many candidates
correctly described the pattern of an increase and decrease, including the turning point on the
graph but fewer went on to gain the second mark for explaining the reason for the increase and
decrease. The most frequent correct answer was to state the incidence of polyspermy increases
at high sperm concentrations. A few candidates correctly stated that with low concentrations of
sperm there would be fewer acrosome reactions and so the sperm would be less able to reach
the membrane of the oocyte.

(i) Analyse the data to explain the effects of increasing the number of sperm cells
per oocyte on the percentage of embryos that develop.

U 'Jut/l.l!fJ (a6

N
\( { ResultsPlus
/--.. Examiner Comments

This answer gained two marks for correctly stating the increase and decrease and going on
to state that at high concentrations there is a high chance of two sperm cells fertilising the
oocyte.
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(i) Analyse the data to explain the effects of increasing the number of sperm cells
per oocyte on the percentage of embryos that develop. "
- INCReUsiy. N UMDY ok IErm.. Celig. Up..Ca..
25 xiwoo0. prr. ooc&f}e dnurea¥g Y. ﬂ‘ercent%c
ook emorgy  Wil_form . Vowerer N Useseding. ACOYe
3.8 KO SPELM)... RUNE.. Pﬁ’/ Docyle £ S

Robe - e . . flUrentaye..or. em%m e

:"4-

] ResultsPlus

Examiner Comments

This answer gained one mark for describing the pattern but gave no creditworthy reason for
the results.

<5 ResultsPlus

Examiner Tip

Make sure that you give reasons for patterns in data if asked for an explanation.

(i) Analyse the data to explain the effects of increasing the number of sperm cells
per oocyte on the percentage of embryos that develop.

(2)

NG ndk VA SG (Total for Question 2 = 10 marks)
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Examiner Comments

This answer gained two marks for correctly stating that pattern and that there is a higher
risk of more than one sperm fertilising the egg when the concentration is high.

GCE Biology B 9BI0 02
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Question 3(a)(ii)

This AO1 question required candidates to describe the myogenic stimulation of the heart. Many
excellent answers were seen that gained all three marks. Strong answers referred to the role of
the SAN in causing the depolarisation of the atria, atrial contraction, the role of the delay at the
AVN and the passing of the depolarisation along the bundle of His / Purkinje fibres to the apex
and then up the ventricle walls to stimulate contraction from base upwards. Common errors
included confusing the sequence of the SAN and AVN, not referring to the bundle of His or
Purkinje fibres, and not stating that the depolarisation passes up the ventricle walls. Some
candidates incorrectly referred to the role of the autonomic nervous system in regulating heart
rate - the question was focused on myogenic stimulation of the heart.

(i) Describe how myogenic stimulation maintains the heart rate of the student

when at rest,
(3)

__________ oun. mw M ;:w/ /Eaga (méfac/ﬂy ) Jymﬁrmy mwmmd
Stk prop s es] . gy, odicy, it ol
Wwf/maﬁn/ﬂadewmn;@aﬁwmﬁamamgdwo@mm
ibich . peawels _gess Foatto... hadirs, fo_adral oyl fhun fo e AU
onrd_dvun...wh. e sptom,. pproggh e Burdle o) Ho and Koo splt........
Mﬁuaac;ﬁ)ﬁﬁpﬂn{wﬁbmdvmhm@my»{ﬁmmﬁm%
W .5/ e mMu u,omzdn Ohes..venbeclen fowr plowed . JPH sck i wrofha-

i{ { ResultsPlus
/--.. Examiner Comments

This strong answer gained all three marks. The candidate correctly states that the SAN starts
a wave of depolarisation that results in atrial systole, the impulse passes along the bundle of
His and then moves upward through the ventricles. There is excellent, accurate use of key
terminology.

” lf ResultsPlus
\

) Examiner Tip
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Organise description answers into a natural sequence if possible.

(i) Describe how myogenic stimulation maintains the heart rate of the student
when at rest.
(3)
o Heart i abe bto iaibiale ibS  owno.

C,onlfﬁf-!'onvuregqv@mwengledbmad

grqmlhecwow(jgrteu
Ths.. SupP les | he  heact twibh eovygh 0. .

0-‘*‘.1bi%olVotumelobeg}wh-lel'MﬂﬁPthy

Oty gen. to  other ares & ke bely.

: ResultsPlus

Examiner Comments

This answer gained no marks. The candidate has not given an A-Level standard of detail in
their answer.

(i) Describe how myogenic stimulation maintains the heart rate of the student
when at rest.
(3)
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: ResultsPlus

Examiner Comments

This answer gained one mark for the idea that there is a delay at the AVN.

GCE Biology B 9BI0 02 29



(i) Describe how myogenic stimulation maintains the heart rate of the student

when at rest.
(3)
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%Resultsﬁtﬁ
Examiner Comments

This excellent, detailed answer gained all three marks. The candidate correctly states that
the SAN begins the depolarisation, that there is a delay at the AVN and that the
depolarisation then passes along the bundle of His.
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Question 3(b)(i)

This question presented candidates with data from the results of an investigation into the effect
of an anti-anxiety drug on the change in heart rate when a student experienced a fright. In this
first part of the question candidates had to use the data to calculate the mean volume of blood
pumped around the body in one minute, and give the final answer to the nearest whole number.
The calculation had several steps - the calculation of the mean heart rate and then using this to
determine the total volume of blood to the nearest whole number after converting cm? into dm?.
Many candidates completed the calculation correctly to gain both marks. Common errors
included not converting between cm® and dm? correctly and not giving the final answer to the
nearest whole number.
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(b) Scientists investigated the effect of an anti-anxiety drug on the change in heart
rate of a student after a sudden fright.

In this investigation:
+ The resting heart rate of the student was measured.

« The student was given a sudden, unexpected fright and their heart rate was
measured again.

+ This was repeated four more times.

+ The investigation was then repeated after the student had taken the
anti-anxiety drug.

The table shows the results of this investigation.

1 64 135 46 70
2 56 125 54 65
3 55 125 48 70
4 75 110 56 105
5 72 105 48

65
e 515
(i) The mean volume of blood pumped around the body in one minute after a
fright without the anti-anxiety drug is 18dm?,

The stroke volume of the student’s heart was 150cm?®. = 0 .\c..)

Calculate the mean volume of blood pumped around the body in one minute
after a fright, when taking the anti-anxiety drug.

Give your answer in dm® and to the nearest whole number.
0.8 (2)

32
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/--.. Examiner Comments

This answer gained both marks - the candidate has correctly calculated the mean and used
this to determine the volume.
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(b) Scientists investigated the effect of an anti-anxiety drug on the change in heart
rate of a student after a sudden fright.

In this investigation:
» The resting heart rate of the student was measured.

+ The student was given a sudden, unexpected fright and their heart rate was
measured again.

+ This was repeated four more times.

+ The investigation was then repeated after the student had taken the
anti-anxiety drug.

The table shows the results of this investigation.

1 64 135 46 70
2 56 125 54 65
3 55 125 48 70
4 75 110 56 105
5 72 105 48 65

(i) The mean volume of blood pumped around the body in one minute after a
fright without the anti-anxiety drug is 18dm®. — (¢ hiae  owpat

The stroke volume of the student’s heart was 150cm?,

Calculate th@voiume of blood pumped around the body in one minute
after a fright, when taking the anti-anxiety drug.

Give your answer in dm’ and to the nearest whole number.
. (2)
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ResultsPlus

Examiner Comments

This answer gained both marks. The candidate also shows all their working - this is an
example of good practice.

/"’. )
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(M4 ResultsPlus

\ Examiner Tip

Always show all your working.
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(b) Scientists investigated the effect of an anti-anxiety drug on the change in heart
rate of a student after a sudden fright.

In this investigation:
»  The resting heart rate of the student was measured.

+ The student was given a sudden, unexpected fright and their heart rate was
measured again.

+  This was repeated four more times.

+ The investigation was then repeated after the student had taken the
anti-anxiety drug.

The table shows the results of this investigation,

1 64 135 . 46 70
2 56 125 54 65
3 55 125 48 70
4 75 110 56 105
5 72 105 48 65

120 )

(i) The mean volume of blood pumped around the body in one minute after a
fright without the anti-anxiety drug is 18dm?®.

The stroke volume of the student’s heart was 150cm?.

—

Calculate the mean volume of blood pumped around the body in one minute
after a fright, when taking the anti-anxiety drug.

Give your answer in dm® and to the nearest whole number,
(2)
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N { ResultsPlus
/'--.. Examiner Comments

This answer gained one mark. The candidate has completed most of the calculation
correctly but not given their final answer to the nearest whole number.
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Question 3(b)(ii)

Many candidates gained at least one mark for this question but few went on to gain all four. The
candidates were asked to analyse the data to comment on the results of the investigation into the
effects of an anti-anxiety drug. Strong candidates explored all the data patterns and often gained
credit for: stating that the heart rates before and after were lower with the drug, that the increase
in heart rate was less when taking the drug, and that the drug would bind to noradrenaline
receptors, preventing the binding of noradrenaline. A few candidates identified the anomalous
value and / or recognised that the increase in heart rate after a fright without the drug decreased
with more trials. Candidates should take care to describe data patterns carefully - many
incorrectly stated that there was a fall in heart rate after a fright when taking the drug, suggesting
that the heart rate was slower after the fright (they should have stated that the increase was less
when taking the drug).

(i) The anti-anxiety drug has a similar shape to noradrenaline.

Analyse the data to comment on the results of this investigation.

(4)

N
\/ { ResultsPlus

Examiner Comments

This answer gained one mark for the idea of the drug binding with the receptor. The
candidate has not described any data pattern.

' . ResultsPlus
\

Examiner Tip
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When asked to 'comment on' data, candidates should describe all patterns and then give
some reasons.

eﬂ?ﬁ The anti-anxiety drug has a similar shape '-|

G‘@@‘hn@ data to comment on the results of this Invest_gatlon.

(4)
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Examiner Comments

This answer gained three marks for the idea that the heart rate was slower when taking the
drug (both before and after) compared with without the drug, that the increase in heart rate
with the drug was less and that the drug binds to the receptors.
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(il) The anti-anxiety drug has a similar shape to noradrenaline.
Analyse the data to comment on the results of this investigation.

(4)

........................... & b 4 - & e P i rn i o x
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(Total for Question 3 = 10 marks)

ResultsPlus

Examiner Comments

This answer gained three marks for correctly stating that the drug binds to the receptors,
the heart rate increases more without the drug, and the resting heart rate is lower with
the drug.
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(i) The anti-anxiety drug has a similar shape to noradrenaline.

Analyse the data to comment on the results of this investigation.
(4)
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ig ResultsPlus
Examiner Comments

This excellent, detailed answer gained all four marks. The candidate correctly states that the
heart rate is lower with the drug, the increase is less, identifies the anomalous point and
states that drug binds to the receptors.
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Question 4(a)(iii)

This question focused on the point mutation in sickle cell anaemia. Candidates were shown
pictures of glutamate and valine and asked to explain why the change in amino acid would cause
the sickle cell haemoglobin molecules to bind together. Many candidates were able to correctly
state that glutamate is charged or polar and valine is not charged or non-polar. Fewer went on
to give an explanation as to why having an uncharged amino acid would lead to the
molecules binding. Some correctly stated that valine would be hydrophobic and some correctly
stated that valine would not associate with water molecules and so haemoglobin molecules
would bind together to exclude water.

(iii) Glutamate is a charged, polar amino acid. It is located on the outer surface of
unaffected haemoglobin molecules.

The diagram shows the structure of the amino acids glutamate and valine.

o] N /O'
]
C|H1 CH,
c|H2 Hac—([ZH
HzN—(I:—COOH HzN—“(IZ-—COOH
H H
glutamate valine

Explain why the mutation in sickle cell anaemia causes haemoglobin
molecules to bind together.

(2)

..... ( r.:«lm\\“ﬂ) O Mcmmd\{cn-\-—e_?vqmw\"\ﬁcim-
Pwa ol Owiivie acidhy Zendh e OSflocidie
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Examiner Comments

This strong answer gained both marks. The candidate explains that valine is non-polar and
explains that it would be hydrophobic and that hydrophobin amino acids often associate
together.

(iii) ~t is located on the ‘f

unaffected haemoglobin molecules.

The diagram shows the structure of the amino acids glutamate and valine.

o O
N\~
C
|
ik ik
IC|H2 HJC—CiH
I-!2N—(|Z—C00H HIN—(]:—COOH
H H
glutamate valine

Explain why the mutation in sickle cell anaemia causes haemoglobin
molecules to bind together.

(2)
.M‘,..au.&z.myaa ,,,,, c/ﬁa,; wqlobin. moltadida. 1t Lowwes. fum. 0. ohtde...

a\ -
ResultsPlus

Examiner Comments

This answer gained both marks for stating that valine is non-polar and is hydrophobic.

GCE Biology B 9BI0 02



(iii) Glutamate is a charged, polar amino acid. It is located on the outer surface of
unaffected haemoglobin molecules.

The diagram shows the structure of the amino acids glutamate and valine.

(0] O
N/
C|
) )
C|H2 H!C—?H
HIN"T—COOH HzN—€|2—COOH

g H G

glutamate valine

Explain why the mutation in sickle cell anaemia causes haemoglobin
molecules to bind together.
(2)
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: ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that valine is non-polar. No further
explanation is given.
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Question 4(b)(i)

This question presented candidates with the oxygen dissociation curves for sickle cell anaemia
haemoglobin and unaffected haemoglobin. In the first part of the question candidates were
asked to compare and contrast the properties of the two types of haemoglobin. Many candidates
gained at least one mark, although many gave either only similarities or differences - to gain full
marks on this style of question candidates need to give both similarities and differences.
Common correct answers were the idea that both had sigmoidal curves, both show cooperative
binding, and that the affinity of sickle cell haemoglobin for oxygen is lower.

(b) The graph shows the range of oxygen dissociation curves for haemoglobin taken
from people who do not have sickle cell anaemia (unaffected) and from people
with sickle cell anaemia (affected).

The shaded areas represent the ranges for each blood sample.

100 TS
unaﬁl.-cted - .
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Percentage e " affected |
saturation with

oxygen (%) sl

10

1 1 t . i
0 lIIlI 11 1T H
0 2 4 6 8 10 12 14 16 18 20 22

Partial pressure of oxygen / kPa

(i} Compare and contrast the properties of haemoglobin from these two groups
of people. »
mmw ’ ()
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ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for the idea that the sickle cell haemoglobin has a lower
affinity.

46
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(b) The graph shows the range of oxygen dissociation curves for haemoglobin taken
from people who do nct have sickle cell anaemia (unaffected) and from people
with sickle cell anaemia (affected). '
The shaded areas represent the ranges for each blood sample,
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() Compare and contrast the properties of haemoglobin from these two groups
of people.
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Examiner Comments
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This answer gained both the marks. The candidate gives a correct similarity (the sigmoidal
curves) and a difference (the lower plateau for sickle cell haemoglobin).

(b) The graph shows the range of oxygen dissociation curves for haemoglobin taken
from people who do not have sickle cell anaemia (unaffected) and from people
with sickle cell anaemia (affected).

The shaded areas represent the ranges for each blood sample.
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() Compare and contrast the properties of haemoglobin from these two groups
of people.

(2) .
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/'--.. Examiner Comments

This answer gained one mark for the idea that the haemoglobin from people without sickle
cell anaemia has a lower oxygen affinity.
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Question 4(b)(ii)

This question assessed candidates understanding of variation. Candidates were asked how the
data showed evidence for the fact that there are several genes that affect the phenotype of sickle
cell anaemia. Many candidates correctly stated that the range of data was high for sickle cell
haemoglobin compared with the unaffected haemoglobin. A few candidates incorrectly referred
to the lower saturation of the sickle cell haemoglobin and / or the affinity.

(ii) There is only one known allele that causes sickle cell anaemia.

State how the graph suggests that other genes affect the phenotype of
people affected by sickle cell anaemia.

yradatog, L L ____________ Uschon COULA . L EWGA 222

.J::\ —
<{ { ResultsPlus
/--.. Examiner Comments

This answer did not gain the mark as the candidate has incorrectly referred to the oxygen
saturation rather than the high range.

(i) There is only one known allele that causes sickle cell anaemia.

State how the graph suggests that other genes affect the phenotype of
people affected by sickle cell anaemia.

i{ { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for correctly stating that the range for sickle cell haemoglobin
is high.
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Question 4(b)(iii)

This question assessed candidates' understanding of how having a haemoglobin with an oxygen
dissociation curve shifted to the right would affect exercise. Many candidates gained at least one
mark with a significant number going on to gain all three. Most candidates appreciated that
having the curve shifted to the right lowers the affinity of haemoglobin for oxygen. Many went on
to state that the oxygen dissociation curve showed that the haemoglobin never becomes fully
saturated so that less oxygen would be transported to the muscles for respiration. Fewer
candidates went on to give a consequence of the lower aerobic respiration rate such as less ATP
for muscle contraction and / or increases accumulation of lactic acid. When discussing muscle
activity, candidates should refer to the contraction of the muscles.

(iii) Explain why the oxygen dissociation curve for people with sickle cell anaemia
means that they have difficulty exercising. )
MR, ot A O bR A VSR S RSIANTAT ... 4 OIAGIA Cors ok

SLHAL. AN, AOBLINAAIE .. 1. TANIORIR.. Mﬁmmmtc;mm

WMM%MM&MW‘W .................................................................................................................... B

N '{ ResultsPlus
/‘--.. Examiner Comments

This answer gained all three marks. The candidate states that the affinity for oxygen is lower,
that less oxygen is transported, the respiration rate is lower and that lactic acid will
accumulate.

lf \ ResultsPlus
\

) Examiner Tip

Always mention muscle contraction when referring to muscle activity.
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-t (ili) Explain why the oxygen dissociation curve for people with sickle cell anaemia
means that they have difficulty exercising.
(3)
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ig ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate states that the affinity is lower,
less oxygen is carried so that there is less respiration in the muscles and less contraction.
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(iii) Explain why the oxygen dissociation curve for people with sickle cell anaemia
means that they have difficulty exercising.

oiwdw «pw 4@» Prodecing i,

a\ o
ResultsPlus

Examiner Comments

This strong answer gained three marks. The candidate clearly states that there is a lower
percentage saturation of haemoglobin, reduced oxygen for respiration and less ATP for
muscle contraction.
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(iii) Explain why the oxygen dissociation curve for people with sickle cell anaemia
means that they have difficulty exercising.

(3)

a\ o
ResultsPlus

Examiner Comments

This answer gained two marks for the idea of lower oxygen saturation and increased
anaerobic respiration in the muscles.

54
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Question 5(b)(i)

This question focused on the effect of auxin on root growth and increase in plant biomass. In this
first part of the question, candidates had to extract data from the graph and use it to calculate a
percentage increase. Most candidates gained the mark. A small number of candidates read the
graph incorrectly and others were unclear how to calculate a percentage change, often dividing
by the wrong number.

(i) Calculate the percentage increase in mean root length when given an auxin
concentration of 10 umoldm™* compared with no auxin.

Give your answer to the nearest whole number.
| ’3 —_— 07
___...-—'""—'_'_—_
O

(1)
*’00: a‘:‘;"’l/a

Answer ... 8 2 L

N
y '( ResultsPlus

Examiner Comments

This is an example of a correct calculation. The candidate has read the graph correctly, and
divided by the correct number.
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(i) Calculate the percentage increase in mean root length when given an auxin
concentration of 10~ umoldm?* compared with no auxin.

Give your answer to the nearest whole number.
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ResultsPlus

Examiner Comments

This answer is incorrect. The candidate has derived the correct numbers from the graph but
divided by the wrong number.

56

GCE Biology B 9BI0 02



Question 5(b)(ii)

This question presented candidates data showing the effect of increasing concentrations of
auxin on the root length and growth of wheat seedlings. Most candidates gained at least one
mark but few went on to gain all four. Many correctly described the increase and decrease of
both root length and plant mass but very few stated that there was a positive correlation
between root length and seedling growth. Candidates should always look for correlations
between data series and state whether they are positive or negative. Few went on to suggest
explanations for the growth of the roots. The strongest answers explained that longer roots
would have a larger surface area and so be able to uptake more mineral ions and water. Some
candidates then went on to give functions for mineral ions that would affect growth, such
as calcium for calcium pectate production in the cell walls. Few candidates referred to the error
bars shown on the first graph - if error bars are present on a graph, candidates should
make reference to them discussing the significance of the size of the error bars and the

presence or absence of overlaps.

(i) Analyse the data to discuss the effects of auxin on the growth of

wheat seedlings.
(4)
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<{ { ResultsPlus
/---. Examiner Comments

This is a strong answer that gained three marks. The candidate describes the pattern and
then goes on to discuss the effect of nitrate ion uptake on protein synthesis.
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(i) Analyse the data to discuss the effects of auxin on the growth of
wheat seedlings.
lo-s (4)

S Mhe  conentation o ouzin inceases b 8078 umol g
Ahe. . vean.... IODH?I‘QYHMGMMT\WerrMWS (ross. ..

othwren 10 and arond 107 Mevaing met

v Vo Sigw\ﬁm%d;%m%”ihﬁ(rfmmman

_fo0¥ \lf@% MRS Mol pninecaly o able fo be | absybeA

fo M. Yrr o l\ }%(kﬂ)m)\"ﬂkdﬂormpfnduﬂlbn s?
_omwp gacidd s incears gr.omﬂh.'ﬂ’ wheny
_Szes\lws ad.. MFM Ahe Diosaay . noan iy biomars 045 Yhe
(s o dble o elongak Do o dueto e pumpnn of byt
A5 oCh . oueoies e onds Ollowiny (b e i O3me,
.N? e |7 wﬂtw*m‘hm A\m woan CooXlengly dm&aﬂ ....... 2) ho Wany

¥oions ot puepd.. i eloring M gy and_derayiy
.‘"_SFQPM ﬂ’ qu"’-'(- pelin AM (ma'foraumions = 6 marks)

<g§ ResultsPlus
Examiner Comments

This is an excellent answer that gained all four marks. The candidate describes the pattern
of growth, the significance of the error bars, and then discusses the role of nitrate ions in
amino acid synthesis.

58 GCE Biology B 9BI0 02



(i) Analyse the data to discuss the effects of auxin on the growth of
wheat seedlings.
(4)
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ResultsPlus

Examiner Comments

This is a strong answer that gained three marks. The candidate describes the growth
patterns, and the effect on nitrate ions on the production of named organic molecules.

(i) Analyse the data to discuss the effects of auxin on the growth of

wheat seedlings.
(4)
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/--.. Examiner Comments

This answer gained one mark for describing the effect of auxin. No explanations or
discussion of the error bars are given.
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Question 6(a)(ii)

This straightforward question asked candidates to give one type of evidence that scientists can
use to determine evolutionary relationships. Most candidates gained the mark. Common, correct
answers included the uses of DNA sequencing, gel electrophoresis, bioinformatics, and
morphology.

(ii) State one method that scientists use to determine the evolutionary
relationships of the brown rat compared with other species.

(1)

.'\_ o
ResultsPlus

Examiner Comments

This is an example of a common, correct answer - DNA sequencing.

(ii) State one method that scientists use to determine the evolutionary
relationships of the brown rat compared with other species.
(1)
..LL.SQ,..Q..G...._W.......D.Nﬂ........E?..r.ﬂ&.f..L('..n..g._,..,f%,u.._...ﬂf,l.uttnﬂhﬂ.i’.de.M...,.3:9.........._,..
-extablisn. Stmilar.. /ommon PNA n 2 ocgantims.

InBimag.. o omman . GNCRAEI e

.'\ o
ResultsPlus

Examiner Comments

This is an example of a commonly seen, correct answer - gel electrophoresis.

(i) State one method that scientists use to determine the evolutionary
relationships of the brown rat compared with other species.
(1)

e GAy. Poglgenta: Gudyng. 0rd B8lysing Qekcmakedr
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ResultsPlus

Examiner Comments

This answer gained the mark for stating that molecular phylogenics could be used.
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Question 6(b)(i)

This question assessed candidates' ability to use the Hardy-Weinberg formula to determine the
number of heterozygous individuals in a population. The examiners were impressed with the
large number of candidates who were able to correctly calculate the number of heterozygous rats
and gain all three marks. It is clear that many candidates and centres practise Hardy-Weinberg
calculations carefully and so have a good, solid understanding of how to complete them. A
number of candidates did not attempt the question - Hardy-Weinberg calculations are a part of
Topic 8 and candidates should spend time working out how to complete them.
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(b) Warfarin is a poison that is often used to control brown rat populations.

In areas where large amounts of warfarin have been used, many rats have

developed resistance to warfarin.
e ————

Three genotypes occur in rat populations:
WNWHN — rats that are not resistant to warfarin

WPWHR — rats that are resistant to warfarin but require large amounts of
vitamin K in their diet to survive

WNWR - rats that are resistant to warfarin and do not require large amounts of
vitamin K to survive.

After the introduction of warfarin, scientists determined the change in numbers
of rats that were resistant to warfarin, and the number that were not resistant

to warfarin,

The table shows their results,

Resistant to

warfarin WRWR and WNWR 35 195 180
Not resistant

to warfarin WHWHN 265 105 120

(i) Calculate the expected number of rats that would be resistant to warfarin
but do not require large amounts of vitamin K to survive, before warfarin

was used.
Use the Hardy-Weinberg equation
“1: o-3%3 p* + 2pq + @ =
=09 265 / o N
ar = U ITES ES S o 9B
q = v6T o0 A go.83>
Y>-0.06 o
pro-\ 7N .0\ X 0.06 -;D,\\?,é’ KOO =
ino Axo. | = o8 TReRIO Sw
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/'--.. Examiner Comments

This answer gained two marks. The candidate correctly calculated values for p and g, also
derived the correct answer but replaced this answer with an incorrect one.
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(b) Warfarin is a poison that is often used to control brown rat populations.

In areas where large amounts of warfarin have been used, many rats have
developed resistance to warfarin.

Three genotypes occur in rat populations:
WNWN — rats that are not resistant to warfarin

WFWR — rats that are resistant to warfarin but require large amounts of
vitamin K in their diet to survive

WNWF - rats that are resistant to warfarin and do not require large amounts of
vitamin K to survive.

After the introduction of warfarin, scientists determined the change in numbers
of rats that were resistant to warfarin, and the number that were not resistant
to warfarin,

The table shows their results.

Resistant to
warfarin WAWR and WhwWR 35 195 180
Not resistant WM
to warfarin 265 105 120

(i} Calculate the expected number of rats that would be resistant to warfarin
but do not require large amounts of vitamin K to survive, before warfarin
was used.

Use the Hardy-Weinberg equation

PP+ 2pq +q* =1

- 3)

c\/"- NN P™= ’5.6\1*\0'{
N Y- 268 aQF = 2%
oW o
0 e
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/'--.". Examiner Comments

This answer gained all three marks. The candidate has shown all their working and it is clear
how they reach the answer.

A\ ResultsPlus
\ Examiner Tip
When completing Hardy-Weinberg calculations to determine the number of heterozygotes:

1. Find the frequency of individuals with a recessive phenotype (g?.

2. Use the value of g? to find the frequence of the recessive allele (q).

3. Use the formula, p+q=1 to find the frequency of the dominant allele (p).
4. Use the formula 2pq to find the frequency of heterozygotes.
5

. Use the frequency of heterozygotes to find the total number of heterozygous individuals
in the population.

GCE Biology B 9BI0 02
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(b) Warfarin is a poison that is often used to control brown rat populations.

In areas where large amounts of warfarin have been used, many rats have
developed resistance to warfarin.

Three genotypes occur in rat populations:
WNWN — rats that are not resistant to warfarin

WPWF — rats that are resistant to warfarin but require large amounts of
vitamin K in their diet to survive

WMWR — rats that are resistant to warfarin and do not require large amounts of
vitamin K to survive,

After the introduction of warfarin, scientists determined the change in numbers
of rats that were resistant to warfarin, and the number that were not resistant
to warfarin.

The table shows their results,

Resistant to

warfarin WAWE and WHWHR 35 195 180
Not resistant

to warfarin W 265 105 120

(i) Calculate the expected number of rats that would be resistant to warfarin
but do not require large amounts of vitamin K to survive, before warfarin

was used.
Use the Hardy-Weinberg equation
P-r =\ pP+2pq+ g =1
’ ooy
L g iy ST
C}‘ - 300 1;{0-‘1‘{{({-0-‘!#)20,“
- B 0-4

1 @ . U-Il ‘Ma: 63—q(%

2¢, T"@W
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g
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/'--.. Examiner Comments

This is an example of a correct answer that gained all three marks.

| Examiner Tip

'f“ ResultsPlus
\

When you have completed your calculation, make sure that the frequency of homozygous
dominant (p?), heterozygotes (2pq) and homozygous recessive (g?) add up to 1.

GCE Biology B 9BI0 02
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Question 6(b)(ii)

This question was well answered with most candidates gaining at least one mark and many going
on to gain both. Candidates had to explain the increase in frequency of the warfarin resistance
allele in rats. Most stated that individuals with the allele would survive, breed and pass on the
allele. Candidates should be careful to refer to alleles rather than genes when appropriate - the
terms, 'different alleles' and 'different genes' have different meanings.

(i} Explain why, after two years, there is a change in the number of rats that are
resistant to warfarin.
(2}
Becausc. ks thotare psistent to vacfarin have .
~.stletive  advortage miol s gives then o higher
ﬂhﬂhmof@rmwyuw-ﬁa;am;aﬂyyzﬁw’fg,‘-

wﬁf-fﬁrm%Suw;ch*&y&Ahnghmw

-2 axar.f

Ap.iacreese .in. r'{.ﬂsfﬁldf' ‘fo wmf}ann T AfU

<( { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for the idea of survival. The second mark was not awarded as
the candidate referred to passing on genes rather than alleles.

” V ResultsPlus
~<_\

| Examiner Tip

Don't confuse the terms 'allele’' and 'gene’.
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(i) Explain why, after two years, there is a change in the number of rats that are
resistant to warfarin.

(2)
Lode o o Stedin prsiwe ond the ongd wih e fonouvik dide

Loresuind ) wect alue 4o aukcomptte s cunv® ond  mpreduie . fosseny

%emuh*““’ﬁ(—Fij:mww'j*‘“aWFwW

A

________ EOR N S 1 20 L= o T

: ResultsPlus

Examiner Comments

This answer gained both marks for the ideas of survival / reproduction and passing on the
allele.

(i) Explain why, after two years, there is a change in the number of rats that are
resistant to warfarin.

(2)

Mﬁwn&gw ,.,..m“mumcge%u ....... e ... e A
L) st B T4l petti s o OfF fuae  adwankopreows  cdiele . {-

: ResultsPlus

Examiner Comments

This answer gained both marks for the ideas of reproduction and passing on the allele.
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Question 6(b)(iii)

Many candidates found this question challenging. The question asked candidates to explain why
some rats that were not resistant to warfarin were still present in the population after five
years. The strongest answers recognised that heterozygous rats were at the greatest
advantage as they would not require additional vitamin K and would still be resistant to
warfarin, whilst those individuals with two resistance alleles would often not survive due to a
lack of vitamin K. A number of candidates incorrectly suggested that the rats had learnt to
avoid poison and others referred to founder effects and bottlenecks which were not relevant
here.
(i) Warfarin is highly toxic to rats that have no resistance.

Explain why, after five years, there are still many rats that are not resistant
to warfarin.
(2)

*Somc.upu“mw

N
\/ / ResultsPlus
/--.‘: Examiner Comments

This answer gained two marks for the idea that the WNW" rats would be at a disadvantage
due to needing large amounts of vitamin K and that the WMWR rats can still pass on a WM
allele.
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(i) Warfarin is highly toxic to rats that have no resistance.

Explain why, after five years, there are still many rats that are not resistant
to warfarin.

(2)
(e vk did et tnamey g math wadwin)

hen 3 h.mqw W”W" Vst vads. nzprvd#a’
5% ey Leecutunt but rigd VIHC) 61)/ W W i

....ZL/WW MN“ Meldea e
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W W Wari fin
W | W wf v f"\w e
WN T W wr it

iﬁ ResultsPlus
Examiner Comments

This excellent answer gained both marks for correctly describing how heterozygous rats

have an advantage by not needing extra vitamin K, that they survive and that they can still
pass on the WM allele.

(iii) Warfarin is highly toxic to rats that have no resistance.

Explain why, after five years, there are still many rats that are not resistant
to warfarin.

(2)

"Mﬁ ‘Wg Mﬂt k... iuztﬂi{wfé&wﬁaﬂ&e)méé/%#p
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N { ResultsPlus
/--.. Examiner Comments

This is an example of a common incorrect answer that gained no marks. The candidate is
incorrectly referring to founder effects.
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Question 7(b)(i)

This question asked candidates to determine the direction of water flow between three cells with
different water potentials. Many candidates were able to correctly show the direction of water
flow. Where candidates did not gain the mark, it was often for incorrectly assuming that -400 kPa

was greater than -200 kPa.

(b) The number of fructose molecules in inulin can vary from 10 to 70,
Inulin with high numbers of fructose molecules is less soluble in water.
(i) The diagram shows three plant cells with different water potentials,

Draw arrows on the diagram to show the direction of water movement

between the cells.
(1)

N,

<{ < ResultsPlus
b/*---._ Examiner Comments

This answer gained the mark - the candidate has added arrows in the correct directions.

GCE Biology B 9BIO 02 75



(b) The number of fructose molecules in inulin can vary from 10 to 70.
Inulin with high numbers of fructose molecules is less soluble in water.
(i) The diagram shows three plant cells with different water potentials.

Draw arrows on the diagram to show the direction of water movement
between the cells.

(1)

N
ResultsPlus

Examiner Comments

This answer did not gain the mark. The arrows are pointing in the wrong directions and only
two arrows are drawn.
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(b) The number of fructose molecules in inulin can vary from 10 to 70.

Inulin with high numbers of fructose molecules is less soluble in water.
- a.-——l—'_"—_"

(i) The diagram shows three plant cells with different water potentials,

Draw arrows on the diagram to show the direction of water movement
between the cells.

(1)

_ ResultsPlus

Examiner Comments

This answer did not gain the mark. Two arrows point in the correct direction but the
candidate has not drawn the third arrow.
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Question 7(b)(ii)

This challenging question generated answers with a wide range of quality. Strong answers
explained that in dry conditions the inulin would be more soluble, would lower the water
potential of cells and so prevent water loss by osmosis or allow the uptake of water. Many
candidates gained at least one mark, usually for stating that the inulin would be more soluble in
dry conditions, but fewer went on to refer to water uptake by osmosis or the lowering of water
potential. If a question is clearly focused on osmosis, candidates should refer to water potentials.

(i} Explain why some plant species make inulin with fewer fructose molecules in
Lwarr  dry weather and inulin with more fructose molecules in wet weather, tvu+¢/
(2)

u,mcl,hgmm%m dhers ot [ese woker malocules. avaldole i .
Ay, S0 _Q(Hg#v.g WM} Fo_lnoat o Lo wddep pabebioll. Lo derke i b roe.
wobery§se rlmoﬂﬂ%‘v meed fo.bx More salwhle fo_wedel fodukemolt...

wu%w in. Lor pMﬂSynﬂ-.w' Sgo. loss . fmleLa fm}nw M;\|B.Cu-lﬁf wen“umkf.

..{rwdcl‘t (9.4

mfm ‘1«: a h,@k..r Wolsr. puJ:tthaf " ekenl @ xcestive. wlar.
h,olemk{ fro” gy

rlﬂ’ “..ny':‘;:”f ﬁ'h'"{ lyfrﬂgil-m

% ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has stated that inulin will be more soluble and
that this lowers the water potential.

- 4\ ResultsPlus
\/

) Examiner Tip

Make sure that you refer to water potentials when discussing osmosis.
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(i) Explain why some plant species make inulin with fewer fructose molecules in
dry weather and inulin with more fructose molecules in wet weather.
(2)

In dry wealler, o sone Pu Jeo oluble ;pilin,

honee water will be mere ol Vo mane indo Ve
Sorge moleude, da via_ ozmests hense Hhe_plunt cell
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Yie comverse s e Lor

N

% ResultsPlus
Examiner Comments

This answer gained two marks. The candidate refers to more soluble inulin and also to the
uptake of water by osmosis.

(i) Explain why some plant species make inulin with fewer fructose molecules in
dry weather and inulin with more fructose molecules in wet weather.

(2)
e wealhwr pop wwmledrs o). Jocfose.
as mme Jguowabtea o s s solkwe

An o wWakes Thﬂf&&ﬂhaaizssa}am ......... osmohic
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% ResultsPlus
Examiner Comments

This answer gained one mark for inulin being less soluble in wet weather. Osmosis is
mentioned by there is no reference to the direction of water flow.

GCE Biology B 9BI0 02 79



(ii) Explain why some plant species make inulin with fewer fructose molecules in
dry weather and inulin with more fructose molecules in wet weather.

O ..o e
Becose i o‘fﬁ weother He ove 1855 pate, 1 plont s
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_ ResultsPlus

Examiner Comments

This answer gained one mark with the idea that the inulin is less soluble in wet weather.
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Question 7(c)(i)

This mathematical question required candidates to use a tangent to the curve to determine the
fastest rate and derive the unit correctly. Some candidates determined the mean rate for the
whole curve and others selected areas on the curve where it was clearly less steep. Drawing
tangents to curves is one of the mathematical skills required at A-Level.

GCE Biology B 9BI0 02
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() Inulin is used to measure the rate of filtration by the kidneys.
A saline solution containing inulin is injected into the vein of a patient.
The concentration of inulin in the blood plasma is then measured over time.

The rate of filtration is a measure of the maximum rate that inulin is removed from
the blood by the kidneys.

The graph shows the concentration of inulin in the blood plasma after an
injection of 5 g of inulin.

350 4
300
250 -+
Concentration \
of inulin in 200
blood plasma
/ mgdm™ 150
100
50
| B
0 | W1
20 40 60 80 100 120 140

Time / min

(i) Calculate the maximum rate that the inulin is removed from the blood.
Give your answer to two decimal places with appropriate units,

(30,1580 Chor 200)
__Q_ob_,; -"5

7/’5_?/

(2)

e
(20322 )(W ‘,qu) 20
%?: 5715 '
W Q756

ResultsPlus

Examiner Comments
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This answer gained two marks. The gradient is within tolerance and the unit is correct.

(¢) Inulin is used to measure the rate of filtration by the kidneys.
A saline solution containing inulin is injected into the vein of a patient.
The concentration of inulin in the blood plasma is then measured over time.
The rate of filtration is a measure of the maximum rate that inulin is removed from

the blood by the kidneys.
The graph shows the concentration of inulin in the blood plasma after an
injection of 5g of inulin.
350 P AT !
NN T $x RRGARGSS Y Ny
) THLET
3001+ : [BEEEaBaRE NN T
250 - ] sl =
L |- {. LA . ,\._‘.. [ S
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of inulin in [T : . AR uia
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/ mgdm- JEes PRER SaREE IL NENH Sdwne T
. ~ i1 ]
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(i) Calculate the maximum rate that the inulin is removed from the blood.
Give your answer to two decimal places with appropriate units.

(2)
At
50 =
—
s
Answer ... 2L -
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Examiner Comments

e

This answer gained no marks. The tangent to the curve is not at the steepest point and
there are no units.

T
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(TS ResultsPlus
\ Examiner Tip

Make sure that you include units if necessary.
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(c) Inulin is used to measure the rate of filtration by the kidneys.
A saline solution containing inulin is injected into the vein of a patient.
The concentration of inulin in the blood plasma is then measured over time.

The rate of filtration is a measure of the maximum rate that inulin is removed from

the blood by the kidneys.

The graph shows the concentration of inulin in the blood plasma after an
injection of 5g af?ulin.

350 T —
- .{ .§ 4 NR -
300 - -
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(i) Calculate the maximum rate that the inulin is removed from the blood.
Give your answer to two decimal places with appropriate units.
- (2}
343 - 10O
- 8 .3793 = 7
4% - (6 B.3B
-3 .n-l
é m% oam = Ml
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Examiner Comments
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This answer gained two marks for a gradient that is in tolerance and correct units.
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(c) Inulin is used to measure the rate of filtration by the kidneys.
A saline solution containing inulin is injected into the vein of a patient,
The concentration of jnulin in the blood plasma is then measured over time,

The rate of filtration is a measure of the maximum rate that inulin is removed from
theblood by the kidneys.

The graph shows the concentration of inulin in the blood plasma after an
injection of 5g of inulin.

3509k
N\
300
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of inulinin 200 :
blood plasma - TFE apss H
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() Calculate the maximum rate that the inulin is removed from the blood.
Give your answer to two dodlnll places with agg' ropriate units.

M 2

""\-] 8:5‘*"‘@{‘“-’

(2)

ResultsPlus

Examiner Comments
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This answer also gained two marks as the gradient is within tolerance and the unit is correct.

(c) Inulin is used to measure the rate of filtration by m@

A saline solution containing ulR is injected into the vein of a patient.
The concentration of inulinin the blood plasma is then measured over time.

The rate of filtration is a measure of the maximum rate that @uli)is removed from
the blood by the kidneys.

The graph shows the concentration of inulin in the bWﬁg\_ﬂ_ﬁﬂer an
injection 9 inulin,

350 T
300 N
250+ -
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of inulin in
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100
504+ N
0
20 40 60 80 100 120 140
Time / min

(i) Calculate the maximum rate that the inulin is removed from the blood.

Give your answer to two decimal plam with appropriate units. |
—
N (2)

[iads e A A

bs
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Examiner Comments

This answer gained one mark for the unit. The tangent is, however, drawn in the wrong
place.

GCE Biology B 9BI0 02
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Question 7(c)(ii)

This question assessed candidates' understanding of the process of ultrafiltration in the context
of inulin clearance from blood plasma. Strong answers stated that ultrafiltration occurs and that
the inulin is forced from the blood in the glomerulus into the Bowman'’s capsule because it is
small enough to pass through the pores in the capillaries or through the basement membrane.
Many candidates scored at least one mark but fewer went on to gain both. A significant number
did not mention ultrafiltration, and some stated that the inulin leaves the blood but did not
explain that its small size enables it to pass through the pores.

(i) Explain how inulin passes from the blood plasma into the proximal
convoluted tubule of a nephron.
(2)
Mt 5\'\. ?mmm rea ey u\\'n;& k‘lﬁtpc\\mﬂ @tﬁo!\ :;Mcu\ e \("‘é\‘?c te T

Xy e %c_rregl. er,v&\,\ r&[,( 3Lcm.1y'e|q\, oo \,\}p M \}m \

\/ / ResultsPlus

Examiner Comments

This answer gained one mark for stating that ultrafiltration allows the inulin to leave the
blood.

'  ResultsPlus
\

Examiner Tip

If discussing ultrafiltration, always refer to sizes of molecules and the sizes of the pores in
the membranes.
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(ii) Explain how inulin passes from the blood plasma into the proximal
convoluted tubule of a nephron.
(2)

ldmeda 0 Aeearswocdesh e A
MWW’CYJ\ML&,MM%

EW?&M&MMWMH@\{W‘WE)\LW&

_ ResultsPlus

Examiner Comments

This answer did not gain any marks. The candidate has not mentioned the glomerulus and
has confused ultrafiltration with diffusion.

(i) Explain how inulin passes from the blood plasma into the proximal
convoluted tubule of a nephron.

4 1u-wu Vm )ared 1 M.MNU"

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

% ResultsPlus

Examiner Comments

This strong answer gained two marks. The candidate correctly describes the high pressure
filtration, the movement of inulin from glomerulus to Bowman's capsule and explains that
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the small size of inulin enables it to pass through the pores.
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Question 7(c)(iii)

This answer assessed candidates' understanding of the role of the proximal convoluted tubule in
reabsorption of substances. Candidates had to determine that inulin is released into the urine as
it is @ molecule that has no function in humans and that once released into the filtrate there is no
method for the proximal convoluted tubule to reabsorb it. Many answers gained at least one
mark and a significant number went on to gain both. Many stated that inulin has no function and
many also stated that it is not reabsorbed. Few went on to refer to the lack of channels for inulin
in the proximal convoluted tubule.

(iii) Explain why all the inulin is released into the urine,

N

y { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for the idea that inulin is a waste product. No mention of
reabsorption is given so mark point two was not awarded.

(iii) Explain why all the inulin is released into the urine,
(2)

LIRS oY veapsored ined bvood copiaeny
Lo ARUNIN GBAONG WoiYe urea 1S Temgved 00 W0Ske produit Veroue
................ A0esnok<er CONtOin guutnie (inscead erucoge) of GMING acids

N '{ ResultsPlus
/---.. Examiner Comments

This answer gained two marks for the idea that inulin is a waste substance and that it is not
reabsorbed.
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(ili) Explain why all the inulin is released into the urine.
(2)

%rpmmSmmjaaswmmmmdm

: ResultsPlus

Examiner Comments

This answer gained one mark for the idea of inulin not being of use. Filtered out is a vague
term that should not be awarded.

@) ResultsPlus

Examiner Tip

Try not to use the phrase 'filtered out' when explaining kidney function, stick to key phrases
and terms such as ultrafiltration and reabsorption.
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Examiner Comments

This is a strong answer that gained both marks. The candidate explains that inulin is not
needed, that is not reabsorbed and that there are no channels for it in the proximal
convoluted tubule.
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Question 8(b)

This question required candidates to complete a Spearman’s rank correlation test and interpret
the result. The examiners were very impressed with how well many candidates completed
QO08(b)(i) and QO8(b)(ii). Many candidates were able to complete the table and go on to calculate
the coefficient correctly. Some candidates found calculating an average rank challenging and
others forgot to give the final coefficient as a negative number. Many candidates found
interpretation of the results of the test challenging. Strong answers identified the correct critical
value, and correctly stated that the calculated value was higher than the critical value and so
there was a significant negative correlation. When describing the results, candidates should use
the term 'significant' and state whether a correlation is positive or negative. A significant number
of candidates calculated the value correctly and then incorrectly stated that as the value was
negative, it was lower than the critical value.

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratig of leaf area: woody stem area.

The student carried out a Spearman’s rank correlation test using the data in
the table.

96 GCE Biology B 9BI0 02



16 4 0.7 45 05 0.25
15 5 0.4 8 -3 9
12 6 0.6 6 0 0
4 9 20 1 8 64
75

7 8 1.1 A/ 5.5 30.25
22 1 0.2 10 -9 81
20 2 03 9 -7 49
3 10 1.1 B o | - S sk 1S
17 3 0.5 7 -4 16
" 7 0.7 45 25 6.25

(i) Calculate the missing values to complete the table.
Write your answers in the table.

(2)

(ii) Calculate the Spearman’s rank correlation coefficient for the data in the table.
Use the formula

N _,_ _6%d’
(el n(n2-1)

Ldte 32 (3)

alat-1) = et -0y
-~ KAl

-83V8) o
Qa0

Answer ... qu"
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(iii) The table gives some critical values for the Spearman’s rank
correlation coefficient. '

5 1.000 -

6 0.886 1.000

7 - 0.786 0.929

8 0.738 0.881

9 0.700 0.833

10 0.648 0.794

1 0.618 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman’s rank correlation coefficient and
the table.
(3)

e OO VNG O NG Moo ReS ok fatedom e
S A S R - S ! SR 5 © & S £ s Y0
e CACCROE L H o PR SO SNy NG
e COCCRAONON RN CE O XM
.................... €O .. YO WNGGO Sk O, S e
B T € A S —

Lo\ anen LSS e o Aot s anaicong

98 GCE Biology B 9BI0 02



.f'lll\\ —
yfﬁ ResultsPlus
Examiner Comments

This answer gained all the marks. In QO08(b)(i), the table is completed correctly and in
QO8(b)(ii) the value is calculated. The candidate goes on to interpret the test correctly by
choosing the correct critical value, stating that the value is greater and going on to state that
there is a negative correlation at a particular level of significance.

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratio of leaf area: woody stem area.

The student carried out a Spearman’s rank correlation test using the data in
the table,
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16 4 0.7 45 -0.5 0.25
15 5 04 8 -3 9
12 6 0.6 6 0 0

4 9 20 1 8 64

7 8 1.1 2. € 5.5 30.25
22 1 0.2 10 -9 81
20 2 0.3 9 -7 49

3 10 1.1 1.3 1.¢ | §56.2¢
17 3 0.5 7 -4 16
11 7 0.7 45 25 6.25

(i) Calculate the missing values to complete the table.
Write your answers in the table.

(2)
(ii) Calculate the Spearman’s rank correlation coefficient for the data in the table.
Use the formula
2
fs -— 1 - _j.._z.i_
n(w2 - 1)
; (3)

4% 32 NG * I Y gt 8
ERTY nte s aa%, (gxaq~qa(
Lo AGR AP
1ET)L
aqp

“_‘_gqi-O‘tq

\-.-
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(iii) The table gives some critical values for the Spearman’s rank
correlation coefficient.

5 1.000 -

6 0.886 1.000

7 0.786 0.929

8 0.738 0.881

9 0.700 0.833

10 0.648 0.794

1" 0618 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman'’s rank correlation coefficient and

the table.
(3)

=089 .2 90 60 N-0.84) = 0. 8A 7 0 0ME

SR MO AMING O AR SONSAB NN (VL AU S QUL ..

anp-uﬁ"‘buiuy—u‘qm’ﬁmnuma.rm-; ,,,,,,,,,,,,
0 VTS SR VPPt S X N AL T X F Y o ¥ IO || B

hqgammﬂmmmwmmﬂqmmmnm .............................

0% AR AL Ot O g tants . and . XaNG OF \tay arte..

Yo WA e area s The  contAANON. 5. A

o VO AN COORAANTI . h .. Ibd T 005940,

ResultsPlus

Examiner Comments

This answer gained both marks for correctly completing the table in QO8(b)(i), three marks
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for correctly calculating the coefficient in QO08(b)(ii) and three marks for identifying the
correct critical value, stating that the value is greater than the critical value and stating that
there is a negative significant correlation (the candidate refers to the significance level).

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratio of leaf area: woody stem area.

The student carried out a Spearman’s rank correlation test using the data in
the table.
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Sy

16 4 0.7 45 -0.5 0.25 <7
15 5 0.4 8 -3 9 T
12 6 06 6 0 o A
4 9 / 20 1 8 64 T
7 8 / 11 LR | o5 | s
22 1/ 0.2 10 -9 g1 A
20 2 / 03 9 -7 49 A
3 10 7 1.1 2.5 7.5 5628 ~
17 3 0.5 7 -4 16 1
1 7 7 0.7 45 25 625 +~
(i) Calculate the missing values to complete the table.
Write your answers in the_table. v -

(i) Calculate the Spearman’s rank correlation coefficient for the data in the table.

Use the formula
rz]-—_E.‘_T'_Qf_ Ii{')z
’ n(n? -1 aq
Sd*= 32 =) 0 .
~G - 1. U0Y 0
-\&72 (- ans

-0.80

Answer
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(iii) The table gives some critical values for the Spearman’s rank

correlation coefficient.

5 1.000 -
6 0.886 1.000
7 0.786 0929
8 0738 0.881
9 0.700 0.833

S| 10 @ 0.794
1 0618 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman’s rank correlation coefficient and
the table.

(3)

iz ResultsPlus
Examiner Comments

This answer also gained two marks for Q08(b)(i) and three marks for Q08(b)(ii) for correctly
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completing the table and calculating the coefficient. Three marks were awarded for part
QO8(b)(iii) as the candidate states that the value is greater than the correct critical value and
explains that there is a significant negative correlation.

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratio of leaf area: woody stem area.

The student carried out a Spearman’s rank correlation test using the data in
the table.
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16 4 0.7 45 -05 0.25
15 5 04 8 -3 9

12 6 06 6 0 0

4 9 20 1 8 64
7 8 11 -5 55 | 3025
22 1 0.2 10 -9 81

20 2 03 9 -7 49

3 10 1.1 2-7 | 7-5| §6X%
17 3 0.5 7 -4 16

1 7 0.7 45 25 6.25

(i) Calculate the missing values to complete the table.
Write your answers in the table.

(2)

(i) Calculate the Spearman’s rank correlation coefficient for the data in the table.

Use the formula
63d’ Ev( - 3
n(n2 —1)

Iy =

6 312 7 Eﬂ e

a0
Al
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(iii) The table gives some critical values for the Spearman’s rank '
correlation coefficient. 1

5 1.000 -

6 0.886 - 1.000
7 0.786 0.929
8 0.738 0.881
9 0.700 0.833
10 0.648 0.794
" 0618 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman’s rank correlation coefficient and
the table.

ResultsPlus

Examiner Comments

This answer gained two marks for Q08(b)(i) for correctly completing the table. Two marks
were awarded for Q08(b)(ii) as 1.89 has been calculated but not subtracted from 1. The
interpretation is vague and has no reference to significance or critical values and so gains no
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marks.

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratio of leaf area: woody stem area,

The student carried out a Spearman’s rank correlation test using the data in
the table.
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16 4 0.7 45 -0.5 0.25

15 5 04 8 -3 9

12 6 06 6 0 0

4 9 20 1 8 64

7 8 11 2.5 55 | 3025
22 1 0.2 10 -9 81

20 2 03 9 -7 49

3 10 1.1 :;E; ﬁ 565
17 3 0.5 7 4 16

1 7 0.7 45 25 6.25

]

S12

(i) Calculate the missing values to complete the table.
Write your answers in the table.

(2)
(i) Calculate the Spearman's rank correlation coefficient for the data in the table.
Use the formula
2
h=1- 6xd
n(n2 - 1}
(> »DIT 1972 (SFLT (3)
10 (1o2-1) ok q9 - QQo

-t ll ?q OQOQoql

= 1,99

Answer .. Lo 8q

----------
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(ili) The table gives some critical values for the Spearman’s rank
correlation coefficient.

6 0.886 1.000
7 . 0.786 0.929
8 0.738 0.881
9 0.700 0.833
10 ' @ 0.794
1 6.;{8 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman’s rank correlation coefficient and
the table.
(3)
_twe cobicle vou e IS 0.0U8. 1ue. calocleted .

_______ vouse o LS9 M meondy dne cesults one

....... CoLOS0A. . CeAstionSa P cetoeen . e hae, ofA-e .
.......... heatner  Owmeh.. oukte. ©F. IEQF. LQ%%M

LOBus . ere. net  due £ Chaoe.
............ 3&Mmuhtfm€umumlaev%m5m¢

ResultsPlus

Examiner Comments

This answer gained two marks for Q08(b)(i) as the table is correct. Two marks were awarded
for QO08(b)(ii) as 1.89 has been calculated but not subtracted from 1. The value has then
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been used correctly in Q08(b)(iii) - the candidate states that the value is greater than the
correct critical value and so gains two marks.

(b) As heather plants age, the ratio of leaf area to area of woody stem changes.

A student investigated the relationship between the age of heather plants and
the ratio of leaf area:woody stem area.

The student carried out a Spearman’s rank correlation test using the data in
the table.
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16+ 4 0.7 45 -0.5 0.25
15 5 04 8 -3 9
12 - 6 06 6 . 0 0
4 " 9 20 1 8 64
7 8 1.1 2.3 5.5 30.25
2 - 1 0.2 10", -9 81
20 - 2 0.3 9 -7 49
3. 10 11 §2.5| 7.5 | 9628
17 3 0.5 7 - -4 16
n o 7 0.7 45 25 6.25

(i) Calculate the missing values to complete the table.
Write your answers in the table.

— (2)
(i) Calculate .the Spearman’s rank correlation coefficient for the data in the table.
Use the formula
e Ex 312
! n(n2 - 1)
197L 3)
1739
Answer O ' Sq

112 GCE Biology B 9BI0 02



(iii) The table gives some critical values for the Spearman’s rank

correlation coefficient,

5 1.000 -

6 0.886 1.000
7 0.786 0.929
8 0.738 0.881
9 CT?OD 0.833
10 0.648 0.794
11 0.618 0.755

Comment on the relationship between the age of the heather and the ratio of
leaf area to woody stem area.

Use your calculated value of Spearman'’s rank correlation coefficient and

the table.

Tk calcolalid

(;‘mw#asmna

(3)

valpe (0P higher {;hcm
e erckical uo.u.al:@’) 'bkcmuma Ak

ﬂ'ﬁ 091 .............. 0 Ir heallie......ond..

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

I, T st
.......... M._....u«u...u bR oL L Lo dddd i s b

ResultsPlus

Examiner Comments

CAoo .
9,

correlalew, L‘W

welfr

r*eaw:

? Oﬂ- U.* ?tmlf

This answer gained two marks for Q08(b)(i) as the table is correct. Two marks are awarded
for QO8(b)(ii) as 0.89 is the result of a correct calculation but the candidate has not stated
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that it is negative (-0.89). One mark was awarded for Q08(b)(iii) as the candidate states that
the value is greater than the critical value but has given the wrong critical value.
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Question 8(c)

This question was the first of two six mark, level-based questions. The question required
candidates to discuss the advantages and disadvantages of rewilding and burning of grouse
moors after interpretating information about grouse moors and analysing the data showing how
leaf surface area ratio changes with age thus affecting productivity. To gain level 3, candidates
needed to consider the leaf area ratio (productivity), rewilding and burning. Many candidates
scored at least two marks with a significant number going on to gain four marks. Fewer went on
to gain level 3 (five or six marks) as many did not mention the data in the table about leaf area

ratio and age of heather (the effect of age on productivity).

Candidates who only

considered one aspect in their answer tended to gain one mark but many considered
rewilding and burning to gain three or four marks.

*(c) Farmers manage heather moors by burning the heather every 10 years. This
removes older heather and allows younger plants to grow.

Managing heather moors by burning is controversial.

It has been suggested that instead of burning the heather, the moors should be

left to return to nature as part of a rewilding strategy.

Rewilding strategies aim to return areas of farmland to the original ecosystems

that existed before the heather moors.

Several factors have to be considered before a decision on rewilding is made.

The heather moors are areas of peat containing dead organic waste that
decomposes very slowly.

Heather moors are an area of income for farmers.

Over time, heather becomes very dominant and lies flat over the ground,
blocking light.

A variety of small species of plants live around areas of older heather.
Heather seeds need to be heated to germinate efficiently.

Some endangered species consume grouse,

Grouse are raised by humans for profit.

Heather moors have been managed for many years and many species that
lived in the area are now extinct.
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Analyse all the information in the question to discuss the effects of rewilding the
moors compared with management by burning.
{6)

---------------------
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AN

ResultsPlus

Examiner Comments

This is a good answer that gained four marks (level 2). The candidate has considered many
aspects of both rewilding and burning of the grouse moors but has not referred to the data
in the table.

*(c) Farmers manage heather moors by burning the heather every 10 years. This
removes older heather and allows younger plants to grow.

Managing heather moors by burning is controversial.

It has been suggested that instead of burning the heather, the moors should be
left to return to nature as part of a rewilding strategy.

Rewilding strategies aim to return areas of farmland to the original ecosystems
that existed before the heather moors. -

Several factors have to be considered before a decision on rewilding is made.

The heather moors are areas of peat containing dead organic waste that
decomposes very slowly.

Heather moors are an area of income for farmers.

Over time, heather becomes very dominant and lies flat over the ground,
blocking light.

A variety of small species of plants live around areas of older heather.
Heather seeds need to be heated to germinate efficiently.

Some endangered species consume grouse.

Grouse are raised by humans for profit.

e —

Heather moors have been managed for many years and many species that
lived in the area are now extinct.

i
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Analyse all the information in the question to discuss the effects of rewilding the
moors compared with management by burning.

(6)
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ResultsPlus

Examiner Comments

This answer gained two marks. The candidate has commented on several benefits and
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drawbacks of burning but has not mentioned anything from the table or about rewilding.

A
L\
l:: B!

A
\‘;Eﬁ?ﬂﬁﬁﬁm

Always explore all aspects of data when answering 'discuss' questions.

*(c) Farmers manage heather moors by burning the heather every 10 years. This
removes older heather and allows younger plants to grow.

e

Managing heather moors by burning is controversial.

It has been suggested that instead of burning the heather, the moors should be
left to return to nature as part of a rewilding strategy.

Rewilding strategies aim to return areas of farmland to the original ecosystems
that existed before the heather moors.

Several factors have to be considered before a decision on rewilding is made.

+ The heather moors are areas of peat containing dead organic waste that
decomposes very slowly.

« Heather moors are an area of income for farmers.

+  Over time, heather becomes very dominant and lies flat over the ground,

blocking light.

«  Avariety of small species of plants live around areas of older heather.

Heather seeds need to be heated to germinate efficiently.

Some endangered species consume grouse.

Grouse are raised by humans for profit.
R e e—

Heather moors have been managed for many years and many species that
lived in the area are now extinct.
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Analyse all the information in the question to discuss the effects of rewilding the
moors compared with management by burning.
(6)
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2 ResultsPlus

Examiner Comments

This is an excellent answer that gained all six marks. All three areas (productivity, rewilding
and burning) are considered and there are many comments about them.

*(c) Farmers manage heather moors by burning the heather every 10 years. This
removes older heather and allows younger plants to grow.

Managing heather moors by burning is controversial.

It has been suggested that instead of burning the heather, the moors should be
left to return to nature as part of a rewilding strategy.

Rewilding strategies aim to return areas of farmland to the original ecosystems
that existed before the heather moors.

Several factors have to be considered before a decision on rewilding is made,

—

« The heather moors are areas of peat containing dead organic waste that
decomposes very slowly, ( &s prd-mh

+ Heather moors are an area of income for farmers. — ¢t b en 1ot

2
7) « Over time, heather becomes very dominant and lies flat over the ground,
/ blocking light. ~ &, G.,w-.? it Ly Sarts frane? g
&+ Avariety of small species of plants live around areas of older heather. . L @M

wh Ly
& + Heather seeds need to be heated to germinate efficiently. m / M,.Z
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I r/" 0‘»q,l Some endangered species consume grouse,
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WMHuse are raised by humans for profit. i

« Heather moors have been managed for many years and many species that j Lot +=
lived in the area are now extinct. i M
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Analyse all the information in the question to discuss the effects of rewilding the
moors compared with management by burning.
(6)
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_ ResultsPlus

Examiner Comments

This is another excellent answer that gained all six marks. The candidate has considered all
three aspects and has many comments.

*(c) Farmers manage heather moors by burning the heather every 10 years. This
removes older heather and allows younger plants to grow.

Managing heather moors by burning is controversial.

It has been suggested that instead of burning the heather, the moors should be
left to return to nature as part of a rewilding strategy.

Rewilding strategies aim to return areas of farmland to the original ecosystems
that existed before the heather moors.

Several factors have to be considered before a decision on rewilding is made.

« The heather moors are areas of peat containing dead organic waste that
decomposes very slowly.

« Heather moors are an area of income for farmers.

«  Over time, heather becomes very dominant and lies flat over the ground,
blocking light.

«  Avariety of small species of plants live around areas of older heather.
+ Heather seeds need to be heated to germinate efficiently.

« Some endangered species consume grouse.

« Grouse are raised by humans for profit.

+ Heather moors have been managed for many years and many species that
lived in the area are now extinct.
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Analyse all the information in the question to discuss the effects of rewilding the
moors compared with management by burning.

(6)
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Examiner Comments

This is a good, strong answer with many points about burning and rewilding. There is no
mention of the productivity / age of heather so the answer is level 2 and gained four marks.
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Question 9(a)(i)

This question presented candidates with a diagram of a human retina. Candidates had to draw an
arrow on the diagram to show the direction of light through the retina. Many correctly drew an
arrow in the right direction (upwards) although a number drew the arrow incorrectly in the
opposite direction.

9 The diagram shows a section through the central area of a human retina.

rod cell

cone cell

bipolar neurone

ganglion cell

(a) () Draw an arrow on the left of the diagram to show the direction that light

travels through the retina.
m

a\ -
ResultsPlus

Examiner Comments

This answer did not gain the mark as the arrow points in the wrong direction.
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9 The diagram shows a section through the central area of a human retina.

rod cell

cone cell

bipolar neurone

ganglion cell

(@) (i) Draw an arrow on the left of the diagram to show the direction that light
travels through the retina.
(1)

Z ResultsPlus

Examiner Comments

This arrow gained the mark as the arrow points in the correct direction.
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9 The diagram shows a section through the central area of a human retina,

rod cell

cone cell

bipolar neurone

ganglion cell

{a) (i) Draw an arrow on the left of the diagram to show the direction that light
travels through the retina,

(1)

. ResultsPlus

Examiner Comments

This answer also gained the mark as the arrow pointed in the correct direction.
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Question 9(a)(ii)

This question was well answered by many candidates. The question asked candidates to describe
how light absorbed by rhodopsin leads to a change in neurotransmitter from a rod cell. Many
candidates correctly stated that rhodopsin breaks down into retinal and opsin, although a few
candidates confused cis and trans retinal, incorrectly suggesting that light causes a change from
trans-retinal into cis-retinal. Many went on to state that sodium channels are closed and that this
causes a build up of sodium channels outside the rod cell membrane. Correct references to light
stopping the 'dark current’ were seen and many correctly stated that the membrane
hyperpolarises. Many also went on to correctly state that neurotransmitter release stops. Some
candidates incorrectly suggested that sodium channels open in the light and suggested that it
would lead to an increase in neurotransmitter release.

(i) Describe how light absorbed by rhodopsin in a rod cell leads to a change in

release of neurotransmitter from the rod cell,
(3)

ke (hgdogSin AbSobS \igut (¢ S carveréed
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\

y { ResultsPlus
/'--.. Examiner Comments

This answer gained one mark. The candidate has correctly stated that rhodopsin breaks up
into retinal and opsin but does not give any further detail.

(i) Describe how light absorbed by rhodopsin in a rod cell leads to a change in
release of neurotransmitter from the rod cell.

y '{ ResultsPlus
/'---. Examiner Comments
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This is an example of an answer that gained no marks - the answer is very vague and gives
no clear descriptions of the process.

(ii) Describe how light absorbed by rhodopsin in a rod cell leads to a change in

release of neurotransmitter from the rod cell.
(3)
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: ResultsPlus

Examiner Comments

This answer gained three marks for correctly describing the breakdown of rhodopsin, the
closure of Na* channels, and the hyperpolarisation of the membrane.

)
32 ResutsPus

Make sure that you refer to 'sodium ions' or 'Na*' rather than just 'sodium' or 'Na' when
describing neuron activity.
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(i) Describe how light absorbed by rhodopsin in a rod cell leads to a change in
release of neurotransmitter from the rod cell.

(3)

hen. uont (& amoree,a b@ rnodopun Lk (&

_ ResultsPlus

Examiner Comments

This answer gained no marks. There are many key terms but the contexts are confused. The
candidate has suggested that cis-retinal is produced.

(i) Describe how light absorbed by rhodopsin in a rod cell leads to a change in
release of neurotransmitter from the rod cell.
(3)
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Examiner Comments

This answer gained three marks for the breakdown of rhodopsin, the closure of sodium
channels and the prevention of neurotransmitter release.
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Question 9(b)

This final, six mark, level-based question was well answered by many candidates. Candidates
were given a diagram of a cat retina, data about the distribution of rods and cones in the cat
retina, and data about the numbers of rods and cones in the retinas of nocturnal and diurnal
animals. Many candidates gained at least three marks with many going on to gain five or six.
Many candidates wrote excellent answers that used all three pieces of data and included their
own knowledge about the summation of photoreceptors in retinas. To reach level 3, candidates
needed to discuss the cat retina adaptations, other animals and include general information
about the function of the retina. Where answers did not gain level 3, it was typically due to not
including one or two pieces of information. The examiners were generally very impressed with
the standard of answers. Many candidates understood the significance of nocturnal
animals having more rod cells, recognised how the cat retina differed from the human retina
and gave general information about how rod and cone cells function. Fewer identified
more detailed features such as the different distribution of the saimiri monkey or the
presence of cone cell summation in the retina of the cat.
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Table 2

Rat night 30 3

Night monkey night 150 3

Marmoset monkey day 6 11

Saimiri monkey day 30 10

Discuss how the retinas of animals are adapted to their activity at different times
of the day.
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: ResultsPlus

Examiner Comments

This is an excellent answer that gained level 3. The cat retina is discussed alongside the
other mammals. General points are made throughout about how the retina functions. There
are many points so that the answer gained six marks.
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' Table 2

Rat night 30 3

Night monkey night 150 3

Marmoset monkey day 6 1

Saimiri monkey day 30 10

Discuss how the retinas of animals are adapted to their activity at different times
of the day.
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_ ResultsPlus

Examiner Comments

This is a good answer that gained four marks (level 2). The candidate has considered the
data about mammals and given general information but has not discussed the cat retina so
the answer does not get level 3.

AR
Q) ResultsPlus

Make sure you use all the data when asked to 'discuss'.
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Table 2

Rat night 30 3
Night monkey night 150 3
Marmoset monkey day 6 11
Saimiri monkey day 30 10

Discuss how the retinas of animals are adapted to their activity at different times
of the day.

136

GCE Biology B 9BI0 02



N

ﬂ ResultsPlus
Examiner Comments

This answer has information about the cats and data from the second table but no general
points. Four key different points are made so the answer gained four marks.
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Rat night 30 3

Night monkey night 150 3

Marmoset monkey day 6 1

Saimiri monkey day 30 10

Discuss how the retinas of animals are adapted to their activity at different times

of the day.
(6)
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Examiner Comments

This is also an excellent answer that has more than six points from each of the three areas.
The answer was classed as level 3 and gained six marks.
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Rat night 30 3
Night monkey night 150 3
Marmoset monkey day 6 1
Saimiri monkey day 30 - 10

ow the retinas of animals are adapted to their activity at different times

% day.
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iz ResultsPlus
Examiner Comments

This answer was awarded six marks. There are general points, consideration of the cat
retina, and discussion of other animals so it was classed as level 3.

Table 2
Rat night 30 3
Night monkey night 150 3
Marmoset monkey day 6 "
Saimiri monkey day 30 10

Discuss how the “ adapted to their ity d ifSiERttmesy
(6)
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This answer only considers the cat retina so it is classed as level 1. There are two or more
points raised so the answer gains two marks.
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Paper Summary

Based on their performance on this paper, candidates should:

+ Ensure that they include detailed, accurate vocabulary for all questions.
* Check that their answers have detail that is commensurate with an A-Level standard.

* Be able to confidently interpret the results of statistical tests such as Spearman’s rank, t-test,
and chi-squared.

+ Show all working when completing calculations.
+ Use all data in a question when asked to discuss data.

+ Describe patterns and then offer explanations when asked to 'comment on' data and / or
explain data.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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