@ Pearson

Edexcel

Examiners’ Report
June 2024

GCE Biology B 9BI0 02

ResultsPlus



Edexcel and BTEC Qualifications

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

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

ResultsPlus

Giving you insight to inform next steps

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

e See students' scores for every exam question.

e Understand how your students' performance compares with class and national averages.

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

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

Pearson: helping people progress, everywhere

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

June 2024
Publications Code 9BI0_02_2406_ER
All the material in this publication is copyright

© Pearson Education Ltd 2024

GCE Biology B9BI0O 02 2


https://qualifications.pearson.com/en/about-us/qualification-brands/edexcel.html
https://qualifications.pearson.com/en/about-us/qualification-brands/btec.html
https://qualifications.pearson.com/en/contact-us.html
https://qualifications.pearson.com/en/support/Services/ResultsPlus.html

Introduction

The examiners were impressed with the high standard of many of the scripts seen. Many
candidates had clearly worked very hard to prepare for these examinations and both centres
and candidates should be commended for their hard work. Many candidates demonstrated
excellent factual knowledge of most areas of the specification and often used scientific
vocabulary accurately and confidently. Most candidates understood the demands of each of
the command words although a small number confused 'explain' with 'describe'. Maths skills
were very good with most understanding how to rearrange formulae, use significant figures
and standard form. It was pleasing to see that most candidates tackled both the six mark,
level-based questions confidently and understood the need to explore the data fully. Some
candidates still lack confidence when tackling data analysis questions using unfamiliar data.
When analysing data, candidates should always state all the patterns, suggest explanations
and consider the validity of the experimental design.

A few candidates tended to underestimate the level of detail required at A-level. This was
particularly evident in Question 2(a)(i) where many candidates only gave the most basic
descriptions of plant reproduction rather than explaining how the haploid nuclei are formed
in the embryo sac. Most candidates attempted all the questions and it is clear that many
have worked hard on examination technique to focus answers on the number of mark points
allocated, rather than filling all the available lines.
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Question 1 (b)

This question required candidates to calculate a magnification. Most candidates were able to
gain at least one mark by correctly calculating the magnification and many went on to give
their answer in standard form. A few candidates did not gain the second mark as they did not
give their answer in the correct standard form. Some candidates did not convert the units of
measurement correctly - it is good practice to measure in millimetres rather than
centimetres as this makes the unit conversions more straightforward.

(b) The width of structure P, measured between X and Y, is 36 um.
Calculate the magnification of this photograph.

Give your answer in standard form.

C-0%6M, (2)
246 Selooo = HFeoover
4 5?/ | SN
0L O
i, e
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y / ResultsPlus

Examiner Comments

This answer gained 1 mark

The candidate obtained the correct answer in the working, but used
the wrong standard form.
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| Examiner Tip
Always show all your working clearly.

(b) The width of structure P, measured between X and Y, is 36 um.
Calculate the magnification of this photograph.
Give your answer in standard form.

(2)
S o = Go &+ = So,p00 pt
SO ._,caaré? /’)6 - _L:S%g E >(
\383.3

\ 28 x 103

N
i( ResultsPlus
Examiner Comments
This answer gained both marks.

The candidate has calculated the magnification correctly and gone on
to use the correct standard form.
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Question 1 (c)

This question was well answered by many candidates with most gaining at least one mark
and many gaining both. The question asked candidates to explain why it was important to
keep the enzyme and substrate in separate compartments. Many recognised that this
prevented the formation of E-S complexes which would also prevent the release of cyanide
and the death of the cells. Many also correctly stated that it would mean that the cyanide is
only released if the cell is damaged. Some candidates correctly stated that there would be no
E-S complexes (or equivalent) but did not go on to say that this would prevent the death of
the cells.

(¢) Some plants have adaptations that prevent them being eaten by animals.

Sorghum is a plant that stores a substance called dhurrin inside leaf cells in the
structures labelled S in the photograph.

Vool .
Dhurrin is broken down by the enzyme glucosidase to re_l_gg_s:e_flydrogen cyanide.

@L‘E?f_,-mﬂi@_’id within the chloroplasts of leaf cells.
Hydrogen cyanide inhibits aerobic respiration.

Explain why dhurrin is stored within structure S, and glucosidase is stored
separately in the chloroplasts.

(Total for Question 1 = 7 marks)
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N / ResultsPlus
/'--.‘: Examiner Comments
This answer gained 1 mark for the idea of preventing the release of the
cyanide.

Prevention of aerobic respiration was in the early parts of the question
so was not awarded a mark - if the candidate had gone on to say that
this would kill the cell or plant, a second mark would have been
awarded.
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@ome plants have adaptations that prevent them being eaten by animals.
S

orghum is a plant that stores a substance called dhurrin inside leaf cells in the
structures labelled S in the photograph.

Dhurrin is broken down by the enzyme glucosidase to release hydrogen cyanide.

Glucosidase is stored within the chloroplasts of leaf cells.

Hydrogen cyanide inhibits aerobic respiration.

Explain why dhurrin is stored within structure S, and glucosidase is stored
separately in the chloroplasts.

4o
Total for Question 1 = 7 marks)
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s'\r‘w\:)rb \_.——Jt_.'ﬁ._ C_.:m-v-v\..’—-fk A r'r_‘_-«—A-' ’], "”—A

g T
Lk, e Ao Chonob=~ de anNE T

2 ResultsPlus

Examiner Comments

This is a good answer that gained both marks. The candidate clearly
states that cyanide is not produced and that this would kill the plant.
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(c) Some plants have adaptations that prevent them being eaten by animals.

Sorghum is a plant that stores a substance called dhurrin inside leaf cells in the
structures labelled S in the photograph.
——

g0\t
Dhurrin is broken down by the enzyme glucosidase to release hydrogen cyanide.
—

Glucosidase is stored within the chloroplasts of leaf cells.
Hydrogen cyanide inhibits aerobic respiration.

Explain why dhurrin is stored within structure S, and glucosidase is stored
separately in the chloroplasts.

(2)
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ﬂ ResultsPlus
Examiner Comments

This answer gained both marks.

The candidate clearly gains mark points one and three - by referring to
the formation of E-S complexes, the candidate uses excellent scientific
vocabulary.

_.-"’"_"'.

Q ResultsPlus

Examiner Tip
Always use accurate, detailed scientific vocabulary.
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Question 2 (a)(i)

This question generated a very variable range of responses. Some outstanding answers were
seen that described the process of meiosis, the disintegration of three nuclei and the
subsequent three rounds of mitosis to produce eight haploid nuclei. Many confused answers
were also seen with some candidates describing oogenesis or spermatogenesis. Common
errors included: confusing meiosis and mitosis, referring to haploid cells rather than haploid
nuclei, referring to polar bodies rather than polar nuclei, and describing the double
fertilisation rather than the production of the embryo sac. It is very important that
candidates use technical terms accurately.
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2 The photograph shows tomato flowers,

(Source: © NIGEL CATTLIN / HOLT STUDIOS / SCIENCE PHOTO LIBRARY)

(a) (i) Describe how an embryo sac, containing eight haploid nuclei, is formed inside
the ovary of a flower.

N LS\ S i = 5\ VT o W T SN LY S o S, S VAT o N AN\ S
NN AR QAR DoOMES AT D DHR\ACA ondismpem,

RAAN By s O fooor v .
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N { ResultsPlus
/--._ Examiner Comments

This answer gained no marks.

The candidate has confused the order of mitosis and meiosis.
Although there are many technical terms used, the context for them is
incorrect.

l’ \ ResultsPlus
\

| Examiner Tip

Make sure that you use technical terms accurately.
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13

2 The photograph shows tomato flowers.

(Source: © NIGEL CATTLIN / HOLT STUDIOS / SCIENCE PHOTO LIBRARY)

(a) (i) Describe how an embryo sac, containing eight haploid nuclei, is formed inside
the ovary of a flower.

(3)
B etonye. 00 (S VM by MRAQOS(S & ..
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/'--.‘: Examiner Comments

This answer gained 1 mark for stating that there are three rounds of
mitosis.

No credit was awarded for the reference to meiosis as there is no
production of four haploid nuclei or megaspores.
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I 2 The photograph shows tomato flowers.

15

(Source: © NIGEL CATTLIN / HOLT STUDIOS / SCIENCE PHOTO LIBRARY)

(@) (i) Describe how an embryo sac, containing eight haploid nuclei, is formed inside
the ovary of a flower. _ —
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N { ResultsPlus
/---._ Examiner Comments

This answer gained no marks.

There are many references to meiosis and mitosis, but the context is
incorrect.
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2 The photograph shows tomato flowers.

(Source: © NIGEL CATTLIN / HOLT STUDIOS / SCIENCE PHOTO LIBRARY)

(a) (i) Describe how an embryo sac, containing eight haploid nuclei, is formed inside
the ovary of a flower.

(3}
o Mother Megaspar® ... (Pl 117 T NGNS Lo Y Produwsa, ...
............ N ¥ T
. Y S e, oo T . — MNP Tl ... dlyinregrake..
_________ [T [HURRRRINE. | | SN SRR - WIS, . o7 s " (USRI, ). / 5 DEVEREN. - <
W -7 55 . 7 AN | prodete ... . S =3 15 E D B ... 5. antipwl
______ Vodyoirgih b pae o, fep AR %

N { ResultsPlus
/---._ Examiner Comments

This is an excellent answer that gained all 3 marks.

The candidate states that meiosis produces the four megaspores and
that three disintegrate, whilst one undergoes three rounds of mitosis.
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Question 2 (c)(ii)

This question assessed candidates' understanding of genetic crosses. Many candidates were
able to correctly ascertain the parental genotypes, draw a Punnett square and determine the
final ratios. Some candidates tried to guess the genotypes and simply stated (incorrectly) that
a 9:3:3:1 ratio would be produced. Some candidates incorrectly tried to draw two separate
crosses for each gene rather than a dihybrid cross. Candidates should also be clear as to
what their ratios represent - for mark point four to be awarded, it needed to be clear that the
ratio represented 4 red:3 yellow:1 white.
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i) Atomato breeder crosses a yellow tomato plant with a red tomato plant that
is heterozygous for both genes.

Some of the F1 generation tomatoes are white.

Determine the expected ratios of all the phenotypes of the F1 generation,
using a genetic diagram.
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Examiner Comments

This answer gained 3 marks.

The parental genotypes, gametes and offspring genotypes are clear. It
is not clear what the 4:3:1 ratio links to in terms of phenotypes.
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(i) Atomato breeder crosses a yellow tomato plant with a red tomato plant that

is heterozygous for both genes.

Some of the F1 generation tomatoes are white.
Determine the expected ratios of all the phenotypes of the F1 generation,

using a genetic diagram. B
Nevo gad = v o+ ReTH
fr_, fT,rT, a g-ri g‘t; fT, & rk
IRTIK*—I(T‘ e Mo vle
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¢ { ResultsPlus
/--._ Examiner Comments

This is an excellent answer that gained all 4 marks - it is clear that the
4:3:1 represents red, yellow and white.
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Question 3 (a)(i)

This straightforward question asked candidates to draw a triglyceride. Most candidates were
able to correctly draw ester bonds, but a few did not include an oxygen between the glycerol
and fatty acids.

3 Fats and oils are lipids synthesised from glycerol and fatty acids.

(a) The diagram shows the structures of glycerol and three fatty acids.

H i1
|
- HO—C—R
H—(IZ——OH (|:|)
H_ﬁ_OH HO-—C—R
H
0
[
HO—C—R

(i) Draw the triglyceride that would be produced from these molecules.

-+l

(1)

| ’9 + 32 H,0
A-c—o—c®
B
]

n-(—0—c
‘* 3

-\ — C —--c:-—Lﬁ
\
-\

%gResultsﬂus
Examiner Comments

This is a correct answer that gained the mark.
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3 Fats and oils are lipids synthesised from glycerol and fatty acids.

(a) The diagram shows the structures of glycerol and three fatty acids.

: 1
|
H—C—OH HO—C—#
H_ﬁ_OH HO—C—R
H
0
|
HO—C—R

(i) Draw the triglyceride that would be produced from these molecules.

a\___

i( ResultsPlus
Examiner Comments

This is an example of an incorrect answer that did not gain any credit.
The candidate has joined the three fatty acids together.
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Question 3 (b)(i)

Most candidates were able to correctly calculate the mass of oleic acid as 19g and give the
answer to two significant figures. A few candidates gave the wrong number of significant

figures.
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Question 3 (b)(ii)

This question required candidates to give one similarity and one difference between
saturated and unsaturated fatty acids. Many candidates gained at least one mark. Most were
able to correctly give a similarity such as the possession of the same elements of carbon,
hydrogen, and oxygen. Many also gave a correct difference, the most common being the
possession of C=C bonds in unsaturated fatty acids. Candidates should be careful to give
accurate descriptions - a significant number of candidates simply referred to 'double bonds'
rather than specifically 'carbon-carbon double bonds'.

(i) Give one similarity and one difference between the structure of a saturated
fatty acid and an unsaturated fatty acid.
(2)

Similarity

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

This is a strong answer that gained both marks.

The candidate correctly gives a similarity of C,H and O being present
and correctly refers to the difference in C=C bonds.
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(ii) Give one similarity and one difference between the structure of a saturated
fatty acid and an unsaturated fatty acid.

(2)
Similarity
hotin_ tonkain  COBM ...wa
Difference
...... Sty 8. L (eadbon . catben. double. Louks)
ResultsPlus

Examiner Comments

This answer gained both marks - the presence of COOH in both is
correct and the stated difference is also correct.

(i) Give one similarity and one difference between the structure of a saturated
fatty acid and an unsaturated fatty acid.

(2)
Similarity
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Examiner Comments

This answer gained no marks.

The idea of carbon chain is too vague for a similarity and the candidate
has confused saturated and unsaturated fatty acids for the difference.
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Question 3 (b)(iii)

This question was well answered with many candidates gaining at least one mark and many
going on to gain a second. Fewer went on to gain all three marks. Many candidates
commented on the data by making relevant comments about the different fatty acid
contents of the different lipids and it was pleasing to see how many candidates were able to
identify which fatty acids were saturated and unsaturated. Strong answers went on to link
the consumption of saturated fatty acids with heart disease and other health issues.
'Comment on' questions require candidates to identify all the patterns in data and also
suggest explanations for data.
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<Z§ ResultsPlus
Examiner Comments

This is an excellent answer that gained all 3 marks.

The candidate has compared the proportions of the fatty acids in the
lipids and identified specific unsaturated and saturated fatty acids.
Later in the answer, the candidate links the data to atherosclerosis.
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Examiner Tip

Think about 'comment on' questions as if they are 'describe and
explain'.

(il Analyse the data to comment on which of these lipids are healthier to eat.

- Haxseodorl bos o vty hgh prgervon of

linplente acid | oud almond 0l & cocoa.
e linolenic aul

= oleic aud ;s @

....... put linoleic G
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_ ResultsPlus

Examiner Comments

This answer gained 2 marks for identifying patterns in the fatty acid
compositions and identifying specific saturated fatty acids.

acc. fex = Sotueh | Fegolor wngeet F.ou T (VM uta~, (euact.

(iii) Analyse the data to comment on which of these lipids are healthier to eat.
(3)
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/ ResultsPlus

Examiner Comments

This answer gained no marks.

There is no description of any of the data patterns and no
identification of specific saturated or unsaturated fatty acids.
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Question 4 (a)

This question generated many excellent answers that attained at least two marks. Strong
answers focused on the command word, 'explain' and gave reasons for specific features of
alveoli. Weaker answers tended to identify features of alveoli but did not link them to
reasons for maximal gas exchange. Candidates should be careful to give precise answers -
'single cell thick wall to speed up exchange' would not gain a mark, however, 'single cell thick
wall to minimise the diffusion pathway' would gain a mark. Candidates should also be careful
not to use incorrect terminology - several references to thin cell walls were seen - this is an
incorrect statement.

I@ Asthma is a condition that causes bronchi (airways) in the lungs to narrow.
Salbutamol is a drug that is often used to treat asthma.

Salbutamol causes muscles to relax to widen the bronchi.

Salbutamol acts by binding to the adrenaline receptors of cells.

(a) Gas exchange in the lungs occurs at the alveoli.

Explain how alveoli are adapted to maximise gas exchange.

(3)

N { ResultsPlus
/--.. Examiner Comments

This answer gained no marks.

The reference to surface area is not linked to many alveoli and the
capillaries are not linked to maintenance of a diffusion gradient.
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4 Asthma is a condition that causes bronchi (airways) in the lungs to narrow.
Salbutamol is a drug that is often used to treat asthma.
Salbutamol causes muscles to relax to widen the bronchi.
Salbutamol acts by binding to the adrenaline receptors of cells.
(a) Gas exchange in the lungs occurs at the alveoli.

Explain how alveoli are adapted to maximise gas exchange.
(3)

Lovadiemt WK, etectave. (wath g fover rate)

N

ig ResultsPlus
Examiner Comments

This answer gained 1 mark for the idea of a short diffusion distance.
The large surface area is not linked to rapid diffusion.
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4 Asthma is a condition that causes bronchi (airways) in the lungs to narrow.
Salbutamol is a drug that is often used to treat asthma.
Salbutamol causes muscles to relax to widen the bronchi.
Salbutamol acts by binding to the adrenaline receptors of cells.
(a) Gas exchange in the lungs occurs at the alveoli.

Explain how alveoli are adapted to maximise gas exchange.
(3)

s iwﬁma&qdbmd ..... swp{ej.mmn‘tmnsaeq:o;

ST howe. .. one. Ceul..Haucl. . wadl,... gmm&d;ﬁﬁm
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........... TeA... Lo o ieaSL. ... tod... o . cufdusmn. ..
S — Sy VT misl:.....ﬁ-‘,w.;f.m,.....*....&mm....,,g.gma.h“ﬂlzw.»
BN S (g | ST e —

Z ResultsPlus

Examiner Comments

This is an excellent answer that gained all 3 marks.

The candidate has explained three adaptations. The structure of the
answer is an example of good practice - clear link for each adaptation
with a reason.
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4 Asthma is a condition that causes bronchi (airways) in the lungs to narrow.
Salbutamol is a drug that is often used to treat asthma.
Salbutamol causes muscles to relax to widen the bronchi.
Salbutamol acts by binding to the adrenaline receptors of cells.
(a) Gas exchange in the lungs occurs at the alveoli.

Explain how alveoli are adapted to maximise gas exchange.
(3)
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<£§ ResultsPlus
Examiner Comments

This strong answer gained all 3 marks.

The candidate correctly links the think wall to a short diffusion path,
the moist alveoli to the dissolving of gases, and the capillaries
maintaining a diffusion gradient.
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Question 4 (c)(i)

This question required candidates to use a tangent to a curve to measure the rate of
exhalation at one second. To gain both marks, candidates had to have a correct tangent and
answer. Many candidates were able to gain both marks. A number of candidates did not
draw correct tangents and others were unsure how to calculate the gradient.

(c) The graph shows the volumes of air breathed out by a person with asthma before
taking salbutamol and after taking salbutamol.

5 / e
ot H H
BRRGE 4DE o T after taking
g : - salbutamol
Vol 3 > e T before taking
© e‘::;:;a";.s = - salbutamol
/ dm? 2 Jam
1 I ; i .
3 | i
0 L] -
0 1 2*™3 4 5 6 7

Time/s

(i) Determine the rate of exhalation of air at one second after taking salbutamol.

Use a tangent to the curve. 3
G- @ =25 = 2:\A (2)

2\ 2.28 = O-Qs‘;
=095

Answer Qq5 dm? per second

_ ResultsPlus

Examiner Comments
This answer gained 1 mark as an error carried forward for the gradient

to the tangent that is in the correct place.
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(c) The graph shows the volumes of air breathed out by a person with asthma before
taking salbutamol and after taking salbutamol.

Key:
*] Sescssuasseysaszzay aERl)
U4 1 ~————— after taking
4 T salbutamol
Volume of air 3 (AL FE TR e
w20
1
ol
0-F

o 1 2 3 4 5 6 7
Time/s

(i) Determine the rate of exhalation of air at one second after taking salbutamol.

Use a tangent to the curve.
(2)
e
26 =
Answer ) } dm? per second
ResultsPlus

Examiner Comments

This answer gained no marks as the tangent is incorrect.
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(c) The graph shows the volumes of air breathed out by a person with asthma before
taking salbutamol and after taking salbutamol.

Key:
? ] T an aa
== eum z H  —— aftertaking
4 I salbutamol
| |
Volume of air > 7 7 w4 onunusunen nusresanny unnsw R belf:re tal:’i‘ng
exhaled salbutam

/dm? 2 7

o 1 2 3 4 §5 6 17
Time/s

(i) Determine the rate of exhalation of air at one second after taking salbutamol.

Use a tangent to the curve,

el (2)
Al 7517' WS - oadeiss
DX .~

.9

Answer ... .. A per second

ResultsPlus

Examiner Comments

This answer gained 2 marks for a correct tangent and a correct
calculation of the gradient.
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Question 4 (c)(ii)

This question required candidates to analyse the graph to explain why taking salbutamol
increases the concentration of oxygen in the blood. Many candidates correctly recognised
that the rate of exhalation or inhalation is higher or that more air can be breathed in. Strong
answers went on to explain that taking salbutamol means that the concentration gradient
between alveoli and blood is maintained so that the rate of diffusion into the blood is high.
To gain the third point, candidates needed to refer to diffusion of oxygen into the blood.
Some candidates focused their answer more on the effect of salbutamol binding to the
adrenaline receptors rather than on the reasons for the higher concentration of oxygen in
the blood.

(ii) Explain why taking salbutamol increases the concentration of oxygen in the
blood compared with not taking salbutamol.

@MWM_PAW MTotal for Question 4 = 9 marks)

N < ResultsPlus
I'/*--.. Examiner Comments
This is an excellent answer that gained all 3 marks.

The candidate clearly describes the increase in rate of air movement
and links this with the concentration gradient and diffusion rate of
oxygen into the blood.
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(i) Explain why taking salbutamol increases the concentration of oxygen in the
blood compared with not taking salbutamol.

(3)
R Lo rveuse in e ygume o4 oav e ed MU cusedar
ALY OO O [NUoU M Sk € el go MThotion
LoD 1 AD e Bogl oreates - WM g vdumg oy g Ml

MOAOTS SOy A A A g Crbn M M ory (U,

<g§ ResultsPlus
Examiner Comments

This is a very good answer that gains all 3 marks.

The candidate describes the increased volume of air, the concentration
gradient and the rapid diffusion of oxygen into the blood.

(ii) Explain why taking salbutamol increases the concentration of oxygen in the
blood compared with not taking salbutamol.

(3)
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Examiner Comments

This answer gained 1 mark - the idea of rapid diffusion of oxygen into
the blood.
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Question 5 (a)

This question was a six-mark, levels-based question requiring candidates to review data
about frequency of forest fires and the effects of forest fires on ecosystems. The examiners
were impressed with the high quality of many of the answers seen. Many candidates gained
at least three marks with a significant number going on to gain five or six. Candidates and
centres are clearly preparing well for these longer, data analysis questions and many
candidates correctly considered both sets of data, used their own knowledge and
synthesised both sets of data. Stronger answers also recognised that after forest fires,
secondary succession clearly occurs and that would affect productivity of the ecosystems.
Weaker answers tended to focus on only one set of data or did not give an explanations or
comments regarding the validity of the data.
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*(a) Some scientists have stated that the number of forest fires s increasing due to
climate change and that measures need to be taken to stop forest fires.

Analyse the data to discuss whether measures to prevent climate change need to
be taken to prevent further forest fires.

e

e

A
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N / ResultsPlus
/'--.‘: Examiner Comments

This is a very good answer that gained 5 marks.

The candidate clearly discusses the data on forest fire frequency, the
data on succession and has some elements of discussion on other
factors and the validity of the conclusion.
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*(a) Some scientists have stated that the number of forest fires is increasing due to
climate change and that measures need to be taken to stop forest fires.

Analyse the data to discuss whether measures to prevent climate change need to
be taken to prevent further forest fires.

(6)
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ﬂﬂesultsﬁus
Examiner Comments

This answer gained 4 marks (Level 2) as there are comments about the
forest fire frequency and succession patterns, but no real discussion is
included.

*(a) Some scientists have stated that the number of forest fires is increasing due to
climate change and that measures need to be taken to stop forest fires.

Analyse the data to discuss whether measures to prevent climate change need to
be taken to prevent further forest fires.

(6)
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ig ResultsPlus
Examiner Comments

This answer gained 2 marks (Level 1). Only one set of data has been
considered, so the answer cannot progress beyond Level 1.
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*(@) Some scientists have stated that the number of forest fires is increasing due to
climate change and that measures need to be taken to stop forest fires.

Analyse the data to discuss whether measures to prevent climate change need to
be taken to prevent further forest fires.

(6)
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/--._ Examiner Comments

This answer gained 4 marks (Level 2). There are detailed comments
about both sets of data, but there is no discussion so that answer
cannot be Level 3.
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*(a) Some scientists have stated that the number of forest fires is increasing due to
climate change and that measures need to be taken to stop forest fires.

Analyse the data to discuss whether measures to prevent climate ¢ to
Be taken to prevent further forest fires. TR
N (6)
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/'--.‘: Examiner Comments

This is an excellent answer that gained 6 marks.

There are detailed comments about both sets of data and extensive
discussion linking both sets of data and considering validity of the
conclusion.
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Question 5 (b)(i)

This question required candidates to calculate the species diversity index for an area of
forest. Most candidates understood how to calculate the index with many gaining all three
marks. A few candidates were unclear how to calculate the sum of n(n-1) and others were
unclear as to what 'N' represents.
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(b} In this investigation, the scientists compared the numbers of different
plant species.

The scientists also calculated a diversity index for tree species 40 years after the
fire. This index gave a value of 7.33.

The table shows data for an area of forest seven years after the fire.

. | Aleppo pine 45 A0
Silver fir 30 870
Beech 14 182
Oak 12 22
Chestnut 18 2046
Plane 1 Ho

(i) Calculate the index of biodiversity (D) for the trees shown in the table for this
area of forest,
Use the formula
. N(N -1
E n(n-1)
Give your answer to two decimal places.
(3)
NzG6

En s 3580
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Examiner Comments

This answer gained 1 mark for correctly calculating 3580.
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(b) In this investigation, the scientists compared the numbers of different

plant species.

The scientists also calculated a diversity index for tree species 40 years after the

fire. This index gave a value of 7.33.

The table shows data for an area of forest seven years after the fire.

Aleppo pine 45
Silver fir 30
Beech 14
Oak 12
Chestnut 18
Plane 1"

(i) Calculate the index of biodiversity (D) for the trees shown in the table for this

area of forest.
Use the formula

Give your answer to two decimal places.

\Zovz )

\G\%GK#TJG LIRT 417+ /G - WO

k6%

~Yn(n-1

(3)

be. 68

F 11T T P TR
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Examiner Comments

This answer gained all 3 marks.

The candidate clearly shows their working. Although the correct
answer gained all 3 marks, it is good practice to show all the working.
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(b) In this investigation, the scientists compared the numbers of different

plant species.

The scientists also calculated a diversity index for tree species 40 years after the

fire. This index gave a value of 7.33.

The table shows data for an area of forest seven years after the fire.

Aleppo pine 45 Lyt 1A%,
Silver fir 30 2t | 4 1
Beech 14 i3t | \e
Oak 12 = 2|
Chestnut 18 \?2 139
=l Plane 1 {02 90
ZA =139 _
(i) Calculate the index of biodiversity (D) for the trees shown in the table for this 3Ltk
area of forest.
Use the formula
_ N(N-1
~Yn(n-1)
Give your answer to two decimal places.
(3)
e 130 x 129
S 6
=4 -3
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Examiner Comments

This answer gained 1 mark for 130 x 129 (a correct calculation of N(N-
1).
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Question 5 (b)(ii)

This question assessed candidates understanding of why the index of diversity is a better
measurement than simply looking at the number of different species. Strong answers
correctly stated that the index takes into account the populations of species or that it can
show if populations change even though the number of species remains constant.

(i) State why using the index of diversity is a more valid way of comparing
biodiversity of areas than comparing the number of species.

—

—_—

(1)

2 Antce May be. L0tS 0f NreesEtot. Specics

___________ 1 . cbutal. . Guanaa) 0.
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it € FIAAV Llag

N

¢ { ResultsPlus
I/--.. Examiner Comments

species number.

This is a good answer that clearly shows that the candidate
understands that a change in population may not result in a change in

(i) State why using the index of diversity is a more valid way of comparing
biodiversity of areas than comparing the number of species.

.--::\ i f
S{ { ResultsPlus
/--.. Examiner Comments

the populations are accounted for.

This is a correct answer that gained 1 mark for correctly stating that
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(i) State why using the index of diversity is a more valid way of comparing
biodiversity of areas than comparing the number of species.
(1)

s e COmperrs.. even. Mute e
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ResultsPlus

Examiner Comments

This answer gained no marks as there is no statement regarding the
population sizes.
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Question 5 (b)(iii)

This question was found challenging by many candidates. The question asked candidates
why a high species diversity index means that areas are more resistant to change. A few
candidates correctly explained that having a high index would mean that there are many
different food sources, wide range of food chains and a diversity of niches. Many candidates
gained credit for stating that there would be high genetic diversity if populations are high so
some species would have alleles that enabled survival. Many answers gave descriptions of
what a high index of diversity would mean rather than relating this to the question.

(iii) Explain why a high species diversity means that an area is more resistant to
& environmental changes.

(2)

I [Lkely.fO.be. 2 0 (anans. nta. Favou b o dlede ...
e HAQE crn sunave dnones

.--I;\

¢ (: ResultsPlus
I/--.. Examiner Comments

This answer gained 1 mark for correctly stating that a large population
would have a high gene pool and so some may have favourable alleles.

(ii) Explain why § high species diversity)means that an area is more resistant to
environmental changes. )

(2)
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/--._ Examiner Comments

This answer gained 2 marks for the ideas that there would be more
niches and more food sources.
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Question 6 (a)

This question assessed candidates' understanding of the shape of the oxygen dissociation
curve for haemoglobin. Strong answers describe the sigmoidal shape of the curve and
explained the cooperative binding by which the shape changes of subunits alters the affinity
of binding. Weaker answers tended to incorrectly refer to the curve moving left and right, or
gave no explanation as to why the curve is S-shaped.
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6 Tissue hypoxia is a medical condition that occurs if body tissues cannot get sufficient
oxygen from the blood.

Scientists have developed a drug that may help people suffering from tissue hypoxia.

The graph shows the oxygen dissociation cﬁrves for haemoglobin from a patient
treated with the hypoxia drug and a patient not treated with the drug.

: - Key: |
100 T =i haemoglobin
: without drug
S HyN B pED R haemoglobin
75 with drug
Percentage saturation ] 3
with oxygen 50 : H!
(%) B i : [ : i : 3
25
idisis
0 ]
0 5 10 15 20
Partial pressure of oxygen / kPa
(a) Explain the shape of the haemoglobin dissociation curve without the drug.
(3)
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Examiner Comments

This is a very strong answer that gained all 3 marks.

The candidate describes the sigmoid curve and then goes on to explain
this in terms of cooperative binding and affinity changes.
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6 Tissue hypoxia is a medical condition that occurs if body tissues cannot get sufficient
oxygen from the blood.

Scientists have developed a drug that may help people suffering from tissue hypoxia.

The graph shows the oxygen dissociation curves for haemoglobin from a patient
treated with the hypoxia drug and a patient not treated with the drug.

Key:
10‘0’ = {-
. o AN EEEEREAAEE haemoglobin
L without drug
% haemoglobin
751 - with drug
Percentage saturation _
with oxygen 50
LN ,.
{ g
25 v
! I
0
0 5 10 15 20

Partial pressure of oxygen / kPa

(a) Explain the shape of the haemoglobin dissociation curve without the drug.
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\ﬂf"-\i Examiner Comments

This is another strong example that describes the sigmoidal shape and
explains that this is due to cooperative binding.

-/

ResultsPlus
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6 Tissue hypoxia is a medical condition that occurs if body tlssues cannot get sufficient
oxygen from the blood.

Scientists have developed a drug that may help people suffering from tissue hypoxia.

The graph shows the oxygen dissociation curves for haemoglobin from a patient
treated with the hypoxia drug and a patient not treated with the drug.

Key:
100 .
: m-an iunss sunny I haemoglobin
- without drug
haemoglobin
75 : with drug
Percentage saturation
with oxygen 50
(%) /
¥
25 +t
0 1
0 5 10 15 20
Partial pressure of oxygen / kPa

(a) Explain the shape of the haemoglobin dissociation curve without the drug.

N P lsiwnstlg& e, i
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This answer gained 1 mark for the description of the curve as being S-
shaped. The candidate does refer to differences in affinity, but these
are not in the correct context.

Examiner Comments
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6 Tissue hypoxia is a medical condition that occurs if body tissues cannot get sufficient
oxygen from the blood.

Scientists have developed a drug that may help people suffering from tissue hypoxia.

The graph shows the axygen dissociation curves for haemoglobin from a patient
treated with the hypoxia drug and a patient not treated with the drug.

Key:

e seass=anasnsssanss NN haemoglobin

without drug

5 haemoglobin

75 with drug
Percentage saturation
with oxygen 50
(%) i
A
25
oL
0 5 10 15 20
Partial pressure of oxygen / kPa

(a) Explain the shape of the haemoglobin dissociation curve without the drug.
(3)
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Examiner Comments
This answer gained no marks. The answer does not contain any of the

mark points and the candidate incorrectly suggests that the curve
shows the rate of oxygen binding.
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Question 6 (b)

This question presented candidates with the oxygen dissociation curves for haemoglobin
with and without a drug used to treat tissue hypoxia. The question asked candidates to use
the data to explain why the drug would be more effective compared with giving more
oxygen. Strong answers explained that the haemoglobin is already saturated in the lungs so
adding more oxygen would make no difference and that the drug would shift the curve to the
right (similar to a Bohr shift) so that affinity is lowered at lower oxygen partial pressures so
that oxygen is more easily unloaded. Weaker answers often suggested that affinity would
increase or focused more on the practical problems associated with delivering extra oxygen.

(b) The partial pressure of oxygen in the alveoli is approximately 14 kPa.

Explain why giving a patient the drug is a more effective method of treating
tissue hypoxia than increasing the partial pressure of oxygen in the inhaled air.

.................................................... ROLSALL. . LD o8 KON o Gl B L Do TN
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Examiner Comments

This answer gained no marks.

There is no analysis of the data and the candidate has simply focused
on the practical issues of supplying more oxygen.
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(b) The partial pressure of oxygen in the alveoli is approximately 14 kPa.

Explain why giving a patient the drug is a more effective method of treating
tissue hypoxia than increasing the partial pressure of oxygen in the inhaled air.
(3)
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Examiner Comments

This is an excellent answer that gained all 3 marks.

a') S S

The candidate clearly describes the shift of the curve and the effects of
this in terms of affinity and also states that adding extra oxygen would
have no effect on binding.
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(b) The partial pressure of oxygen in the alveoli is approximately 14 kPa.

Explain why giving a patient the drug is a more effective method of treating
tissue hypoxia than increasing the partial pressure of oxygen in the inhaled air.
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ig ResultsPlus
Examiner Comments

This answer gained 2 marks.

The candidate clearly explains that adding more oxygen would make
no difference to the saturation and then explains that the drug would
cause easier unloading of oxygen to the tissues.

73 GCE Biology B 9BI0 02



Question 7 (b)(i)

This question presented candidates with graphical data showing the changes in core
temperature, skin temperature and sweat production before and after exercising. Many
candidates showed an understanding of thermoregulation, but often gave answers that
lacked detail. Strong answers stated that the core temperature rise was lower than the skin
temperature rise and went on to explain that hypothalamus detects the blood temperature.
Weaker answers often mentioned a temperature rise but did not compare them and
mentioned the hypothalamus but did not link it to the monitoring of blood temperature.
Strong answers also explained that the skin temperature rise was due to vasodilation and
that the evaporation of water from the sweat reduces the body temperature. Weaker
answers often mentioned the process of vasodilation, but did not link it to the change in skin
temperature. Candidates should be careful to give accurate answers - a significant number
referred to vasodilation of capillaries or veins and/or the movement of blood vessels rather
than the change in flow of blood. Candidates should also be clear that it is the water that
evaporates rather than all of the sweat.

(i) Explain the changes in core body temperature and skin temperature during
exercise, using the information in the graphs.

(4)
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Examiner Comments

This answer gained 1 mark for the idea that metabolic activity
increases during exercise and then increases the temperature.

(i} Explain the changes in core body temperature and skin temperature during
exercise, using the information in the graphs.
(4)
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Examiner Comments

This answer gained 2 marks.

The candidate clearly states that both temperatures rise, but the skin
temperature rises more. The candidate also states that the rise in skin
temperature is due to vasodilation. No marks are awarded for the
references in sweat as the cooling is not linked to evaporation.
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(i) Explain the changes in core body temperature and skin temperature during
exercise, using the information in the graphs.
(4)
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Examiner Comments

This is an excellent answer that gained all 4 marks.

The candidate clearly states that respiration increases the
temperature, and goes on to explain how sweating lowers the
temperature through evaporation. The candidate also describes the
difference in temperature rises of the skin and blood.
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(i} Explain the changes in core body temperature and skin temperature during
exercise, using the information in the graphs.
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This is an excellent answer that gained all 4 marks.

The candidate links respiration with the increase in temperature,
describes the rises in temperatures and explains the role of
vasodilation in raising the skin temperature.
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Question 7 (b)(ii)

This straightforward question assessed candidates' understanding of how ectotherms
attempt to regulate their body temperatures. Most candidates were able to state a correct
method such as basking in the sun or finding shade. A small number of candidates confused
ectotherms with endotherms and suggested sweating.

i'-a'l"-l'b'l"l?llﬁ TEH!FI-E‘;" T W e
(i) Mammals are endotherms.

Give one method that ectotherms, such as reptiles, can use

to thermoregulate.
(1)
Llj? DGk AT DALk fbsorb....heat.. Lof.rored
rafs g O s B A 0 00 o S PR R
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This answer gained 1 mark for correctly stating that ectotherms lie in
the sun.
S e fbieei B uw*?dynmﬂ'mt o AT will L S 1 }{u—«lf TRy P20 [T
(ii) Mammals are endotherms.

Give one method that ectotherms, such as reptiles, can use
to thermoregulate.

ﬁ/ { ResultsPlus
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This answer gained 1 mark for correctly stating that reptiles will shelter
in the shade.
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Question 7 (b)(iii)

Many candidates found this question challenging. The question asked candidates to explain
how positive feedback would lead to hypothermia. Strong answers explained that positive
feedback occurs when a system continues to keep changing a condition further away from
the norm. Some candidates correctly stated that once the body cools beyond a limit, the
body will continue to cool even faster. Strong candidates explained that the cooling of the
body would slow chemical reactions leading to less release of heat energy and further
cooling. Many candidates confused positive feedback with negative feedback and suggested
that the body would correct any changes in temperature.

(ili) Hypothermia occurs when thermoregulation does not work and the body
temperature of a mammal becomes too low.

If the body is unable to thermoregulate, core temperature decreases rapidly.

Explain how positive feedback results in a decrease in core
body temperature,
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This is a strong answer that explains that the body continues to cool
and that this slows chemical reactions releasing less heat.
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(iii) Hypothermia occurs when thermoregulation does not work and the body
temperature of a mammal becomes too low.

If the body is unable to thermoregulate, core temperature decreases rapidly.

Explain how positive feedback results in a decrease in core
body temperature.

(2)
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ook _kps changing.ia. tlae e diection. .. g The. mammol.

.a.umh\ﬁmmexmwgﬂmﬂ.nd ....... CONE. IMPENOIEINE ACCLEASEL

CANILY. N OO Lreaning.. 8.0 fﬁul+mmqtﬂm¢eh~1¢n+wm

. ResultsPlus

Examiner Comments

This answer gained 1 mark for correctly explaining the nature of
positive feedback.

(ili) Hypothermia occurs when thermoregulation does not work and the body
temperature of a mammal becomes too low.

If the body is unable to thermoregulate, core temperature decreases rapidly.

Explain how positive feedback results in a decrease in core
body temperature.
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This is an excellent answer that explains that a lower temperature
results in slower reaction rates and less heat loss through respiration.
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Question 7 (c)

This question required candidates to describe how activity of the hypothalamus leads to the
production of concentrated urine. Strong answers explained that when dehydrated, the
blood water potential would be lower and this stimulates osmoreceptors in the
hypothalamus leading to the release of ADH via the pituitary. Weaker answers referred to
lower body water rather than blood water potential and sometimes suggested that there
would be less ADH released. Strong answers also explained that ADH causes the collecting
ducts of the kidney to become more permeable so that more water is reabsorbed into the
blood. Many candidates demonstrated impressive knowledge of the action of ADH, often
referring to aquaporins in the cell membranes. Weaker answers often failed to mention the
collecting duct, simply referring to the absorption of water by the kidney.

(c) The hypothalamus plays a role in osmoregulation.

Describe how stimulation of the hypothalamus leads to the production of
concentrated urine.
(3)
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This answer gained 2 marks for the release of ADH causing the
collecting ducts to be more permeable. Mark point one was not
awarded as there is no mention of water potential or blood
concentration.
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(U ) The hypothalamus plays a role in osmoregulation.
e e WW

Describe how stimulation of the hypothalamus leads to tHe production of
concentrated urine.
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This excellent answer gained all 3 marks.

The candidate correctly states that low blood water potential
stimulates osmoreceptors in the hypothalamus causing release of ADH
which causes aquaporins to be present in the collecting duct
membrane, so more water is reabsorbed.
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(c) The hypothalal:nus plays a role in osmoregulation. WP «) WLOQ(QME

Describe how stimulation of the hypothalamus leads to the production of Shrnles

concentrated urine.
e (00 Volmanl €55 #ow (3)

AN
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This answer gained 1 mark for correctly stating that the low water
potential of the blood simulates osmoreceptors. The candidate
incorrectly suggests that ADH release would reduce and there is no
reference to blood when water reabsorption is mentioned.
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Question 8 (b)(i)

This question was well answered by many candidates with many gaining both marks.
Candidates had to read the value for speed of transmission of the impulse for an axon
diameter of 12 pm and use this to calculate the distance travelled in 400 ms. A few
candidates forgot to convert units - candidates should always be careful to make sure that
units are consistent.

(i) Calculate the distance that an action potential would move in 400 milliseconds
along a myelinated axon with a diameter of 12 um.

Give your answer in metres.
_ (2)
[)ﬁmc-e. = MO X (400 pullisecmrds x 1000

= T0m X 0.4
':2-3‘""\-

Answer ... Q-é) .......................... m

N
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This correct answer gained both marks.

The candidate clearly shows their working - an example of good
practice.
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(i) Calculate the distance that an action potential would move in 400 milliseconds

along a myelinated axon with a diameter of 12 um. !
Give your answer in metres.
6 % A { (2)
0q ¥ 68> 772
5\
Answer ....... 27 ‘2 .......... m
ResultsPlus
Examiner Comments
This answer also gains both marks - a range of answers between 27.2
and 28.0 was accepted.
- sotenitial would move in 400milliseconds’”
along a myelinated axon with a diameter of 12um.
Give your answer in metres.
2
LOG _ : =
A0 mps  © S+ K400 = 27 30 m

Answer ... 2. 2280 m

_ ResultsPlus
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This answer gained 1 mark for correctly reading the graph to obtain
the speed.
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Question 8 (b)(ii)

This question was well answered by many candidates who demonstrated an excellent
knowledge of saltatory conduction. Strong answers recognised that there would be fewer
nodes of Ranvier and so there would be less saltatory conduction and so the impulse would
have to travel along the whole membrane. Weaker answers tended to not use technical
vocabulary and went no further than stating that the speed of transmission of the impulse
would be slower.

(ii) Some varieties of dog can have delaminating disease when the myelin sheath
of neurones s lost.

Explain why dogs with delaminating disease respond more slowly to stimuli.

_______________ CA S\ owar. AP VA e
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This answer gained both marks for correctly stating that the impulses
travel slower as the transmission is not saltatory.
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(i) Some varieties of dog can have delaminating disease when the myelin sheath
of neurones is lost.

Explain why dogs with delaminating disease respond more slowly to stimuli.
(2)
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This answer gained both marks for correctly stating that there are
fewer nodes of Ranvier and so saltatory conduction cannot occur.

(i) Some varieties of dog can have delaminating disease when the myelin sheath
of neurones is lost.

Explain why dogs with delaminating disease respond more slowly to stimuli.
(2)
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This answer gained 1 mark for the slower impulse transmission.

No further credit was awarded as there is no explanation and the
answer simply describes the graph.
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Question 8 (c)(ii)

This question asked candidates to describe how an ipsp is generated in a post-synaptic
neurone. Many excellent answers were seen that explained the opening of calcium channels,
the entry of calcium, the movement of vesicles to the pre-synaptic membrane and the
diffusion of neurotransmitter across the cleft. A few candidates confused the generation of
an ipsp with an epsp and incorrectly suggested that the neurotransmitter would bind to
receptors and lead to the opening of sodium channels. Strong answers explained that the
neurotransmitter would cause the entry of chloride ions leading to hyperpolarisation. Some

candidates wrote answers using imprecise language, for example, calcium ions are CaZ*' not

Ca™ the calcium diffuses through the pre-synaptic membrane not the post-synaptic
membrane.

GCE Biology B 9BI0 02 90



(i) Describe how the arrival of an action potential at a presynaptic neurone
leads to the generation of an inhibitory postsynaptic potential (ipsp) in the
postsynaptic neurone )

i( ResultsPlus
Examiner Comments

This excellent answer gained all 4 marks.

The candidate clearly explains the inflow of calcium ions and goes on
to explain how an inhibitory neurotransmitter causes chloride ions to
enter the post-synaptic neurone.
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(i) Describe how the arrival of an action potential at a presynaptic neurone
leads to the generation of an inhibitory postsynaptic potential (ipsp) in the
postsynaptic neurone.

(4)

Aot MR ~Loghen e reumdp it stmaene . Ldniar
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Examiner Comments

This answer gained no marks - the candidate has confused the entry
of calcium ions with sodium ions.

) (| chonwls’

(i) Describe how the arrival of an action potentia)at a presynaptic neurone
leads to the generation of an inhibitory postsynaptic potential (ipsp) in the
postsynaptic neurone.
(4)
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This answer gained 2 marks for correctly stating that chloride channels
open and chloride enters, resulting in hyperpolarisation.

(i) Describe how the arrival of an action potential at a presynaptic neurone
leads to the generation of an inhibitory postsynaptic potential (ipsp) in the

postsynaptic neurone.
(4)

-As an acxion potentiak. MRS (0. PRSYNOPEL NRUINR 1 PREUNORHC. .
N0 ARONOKLLS .o MR COL AN, s to.open. art (p* .
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This answer gained 4 marks.

Mark point one was not awarded as the candidate has written Ca*
rather than Ca2*. Marks are awarded for the fusion of vesicles and
release of neurotransmitter, the binding of neurotransmitter to
receptors, the entry of chloride, and the idea that the post-synaptic
membrane cannot generate an action potential.
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Question 8 (c)(iii)

This question presented candidates with the effect of conotoxin on the calcium
concentration of a pre-synaptic neurone. Many candidates gained at least one mark with
around a quarter of these going on to gain all three. Strong answers correctly identified that
less calcium entered the neurone when the toxin was present. Strong answers also explained
that the toxin must bind to the calcium channels and that there would be no release of
neurotransmitter so that muscles could not contract. Some candidates described the data,
but did not offer any explanation as to how the toxin has its effect.
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(iii) The graph shows the changes in concentration of calcium fons inside
the pmmpﬁ:umhal of a neurone after stlmulam toxin and

without
Key:
- % - with toxin
.| =¥ without toxin
250 e R
. 200 .
Concentration of 150 :
Ca** inside neurone |
/nmoldm= 100 = - o
50
0------

02%405030100120140160150
stimulus Time /ms

Analyse the data to explain why this toxin causes paralysis of prey animals.
(3)
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This excellent answer gained all 3 marks.

The candidate has correctly stated that the toxin binds to calcium
channels, there is less inflow of calcium and that there would be less
neurotransmitter release and no muscle contraction.
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(iii) The graph shows the changes in concentration of calcium ions inside
the presynaptic terminal of a neurone after stimulation with toxin and
without toxin. :

Key:
- 3¢ - with toxin
—»— without toxin
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Analyse the data to explain why this toxin causes paralysis of prey animals.

(3)
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This answer gained 1 mark for correctly stating that there is less inflow
of calcium with the toxin. No further explanation is given, so no more
marks were awarded.
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Question 9 (a)(i)

This question was well answered by many candidates and it was pleasing to see that many
fully understood that starting a population with few lions would be a founder effect and so
result in a small gene pool. Strong answers went on to explain that a small gene pool means
that there is a high probability of two parents having two harmful recessive alleles. Many
answers showed excellent use of terminology, such as founder effect, genetic bottlenecks,
and gene pools.
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9 Asiatic lions are endangered animals. Some of these lions have been kept in zoos for
many years.

The photograph shows a group of Asiatic lions.

(Source: © FELIS IMAGES / NATURE PICTURE LIBRARY / SCIENCE PHOTO)

In 2017, a European zoo stated that 392 lions in captivity had died over a period of
14 years. Of these, 80% were less than one year old.

(a) (i) The population of Asiatic lions in the zoo was initially started by breeding
from nine lions.

Explain why many of the next generations of lions died before they were
one year old.
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This answer gained both marks for correctly stating that the gene pool
is small and that there is a high chance that a lion would inherit two
recessive alleles. References to interbreeding were ignored.
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9 Asiatic lions are endangered animals. Some of these lions have been kept in zoos for
many years.

The photograph shows a group of Asiatic lions.

(Source: © FELIS IMAGES / NATURE PICTURE LIBRARY / SCIENCE PHOTO)

In 2017, a European zoo stated that 392 lions in captivity had died over a period of
14 years. Of these, 80% were less than one year old.

(a) (i) The population of Asiatic lions in the zoo was initially started by breeding
from nine lions.

Explain why many of the next generations of lions died before they were
one year old.

.-""'----lI
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This answer gained 2 marks for the idea of a bottleneck and small
gene pool.
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9 Asiatic lions are endangered animals. Some of these lions have been kept in zoos for
many years.

The photograph shows a group of Asiatic lions.

(Source: © FELIS IMAGES / NATURE PICTURE LIBRARY / SCIENCE PHOTQ)

In 2017, a European zoo stated that 392 lions in captivity had died over a period of
14 years. Of these, 80% were less than one year old.

(a) (i) The population of Asiatic lions in the zoo was initially started by breeding
from nine lions.

Explain why many of the next generations of lions died before they were
one year old.

(2)
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This answer gained 1 mark for the idea of a small gene pool - no
further credit was awarded.
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Question 9 (a)(ii)

This question about the Hardy-Weinberg equation required candidates to calculate the
frequency of heterozygotes in the population. Most candidates were able to correctly
calculate the frequency and gain two marks. A few candidates did not know how to carry out
the calculation. Candidates should practise all the steps in a Hardy-Weinberg calculation: find

g2, find g, find p (from p+g=1), and then find 2pa.
(i) Some of the young lions have a condition of the nervous system caused by a
recessive allele.

In wild populations of Asiatic lions, this recessive allele has a frequency
of 0.02.

In zoo populations of Asiatic lions, the recessive allele has a frequency of 0.30.

— e

Determine the frequency of heterozygous Asiatic lions in zoo populations.
Use the Hardy-Weinberg equation

P’ +2pg+q'=1
(2)

- 00 Q 03 ~©F+ T o-«T
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Answer (9 T
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This correct answer gained both marks.
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(Il) Some of the young lions have a condition of the nervous system caused by a
recessive allele,

In wild populations of Asiatic lions, this recessive allele has a frequency
5 ik
of 0.02, = %

In zoo populations of Asiatic lions, the recessive allele has a frequency of 0.30. Or

Determine the frequency of heterozygous Asiatic lions in zoe populations.

Use the Hardy-Weinberg equation

p+2pq+q°=1
(2)
0.3 = q% 2y O.4G X .34
% - * =0 1% €
036 = &.95%7 29 0.S0O
I_'':3"‘:3"1’:(:''L"k-"%z:‘:‘z’. 0.2 \6 Qe
O- k4G = ¢ = ;ﬂmst.'irehm
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This answer gained no marks. The candidate has confused q with g2.
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(i) Some of the young lions have a condition of the nervous system caused by a
recessive allele.

In wild populations of Asiatic lions, this recessive allele has a frequency

In zoo populations of Asiatic lions, the recessive allele has a frequency of 0.30.

T m—

Determine the frequency of heterozygous Asiatic lions in 200 populations.

——

Use the Hardy-Weinberg equation

pPr+2pq+qi=1

i .30 (2)
Pi—cL: I ZP%‘: 7 X0.3FX0.3

p:1-0730 - ok
p:0.7
Answer ...... 0('"2 ..........
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This answer gained both marks - the working is also very clear.
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Question 9 (a)(iii)

This question was well answered by many candidates. Most were able to give at least one
condition that would enable allele frequencies to remain the same. Common correct answers
included no selection, migration, and random mating. A few candidates confused the

conditions with the conditions for mark-release-recapture and suggested that organisms
would need to not be harmed.

(iii) State two conditions that must occur for allele frequencies to stay constant
over several generations. e o

1 M r&\r'oq bi.mtg N.ov 5 7

~ ResultsPlus
Examiner Comments
This answer gained both marks for correctly stating that migration and
no mutation would need to stay constant.

(iii) State two conditions that must occur for allele frequencies to stay constant
over several generations.

(2)
1 Livded vAg (oA - 10 E uARUL oG ] A
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This answer gained 2 marks for the ideas of little migration and
random mating.

(iil) State two conditions that must occur for allele frequencies to stay constant
over several generations.

(2)

b No s€lockin . prSSwees

This answer gained 1 mark for the idea of no selection.
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Question 9 (a)(iv)

This question assessed candidates' understanding of the role of CITES. Many excellent
answers were seen that gained at least one mark. Strong answers explained that CITES
requires different countries to sign the treaty and that it places restrictions on trade and tries
to prevent poaching. Weaker answers tended to give vague, general descriptions of
conservation but gave no specific detail.

(iv) Describe how
(2)
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This answer gained 2 marks for correctly stating that the treaties are
signed by several countries and that they prevent trade.

(iv) Describe how CITES helps to maintain populations of Asiatic lions in the wild.
(2)
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This answer gained no marks. There is no specific reference to the role
of CITES. The candidate has given general statements about zoo
conservation and the prevention of inbreeding.

(iv) Describe how CITES helps to maintain populations of Asiatic lions in the wild.

Aming)

R
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This answer gained 1 mark for the correct statement about preventing
trade.
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Question 9 (b)

This final question was a six-mark, levels-based question that presented candidates with two
sets of data about the number of different types of animals kept in zoos and the percentage
of these species of different groups that zoos engaged with research, in-situ and ex-situ
conservation. Candidates were asked to use the data and their own knowledge to discuss the
effectiveness of zoos as centres of conservation. Many excellent answers were seen and
candidates demonstrated excellent knowledge of both the positive and negative effects of
zoos. Strong answers considered both sets of data, often stating that more mammals and
birds are kept in zoos compared with amphibia and invertebrates. Strong answers also
discussed the relative roles of the zoos in different types of conservation and research. Many
candidates showed an understanding of inbreeding depression, the humanisation of animals
and the ethical issues of zoos. It was pleasing to see that many candidates made a conclusion
as to the effectiveness of the zoos based on the data and considered how the zoos were
effective for some species, but not others. Weaker answers tended to simply describe the
data or give their own knowledge without any evaluation or comment on the effectiveness.
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Analyse the data and use your own knowledge to discuss the effectiveness of
zoos as centres for the conservation of animals.

(6)
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% ResultsPlus
Examiner Comments

This answer gained 4 marks.

The candidate has included their own knowledge and described the
graphs, but has none of the higher level discussion points, this means
that the answer is Level 2.
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Analyse the data and use your own knowledge to discuss the@ctiv&nesg of
200s as centres for the conservation of animals.
(6)
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(Total for Question 9 = 14 marks)
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Examiner Comments
This is an excellent answer that gained all 6 marks. Both graphs are

discussed, the candidate uses their own knowledge to support their
answer and has several discussion points.
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Analyse the data and use your own knowledge to discuss the effectiveness of
zoos as centres for the conservation of animals.”
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iz ResultsPlus
Examiner Comments

This excellent answer gained all 6 marks. The candidate has given
descriptions of both graphs, supported their discussion with their own
knowledge and included several higher level discussion points.

Analyse the data and use your own kno to discuss the effectiveness of
zo0os as centres for the conservation of ;ﬁlmais.
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N { ResultsPlus
/--._ Examiner Comments

This answer gained 4 marks.

There are some descriptions of the graph and comments about other
knowledge (4 points = 3 marks).
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Analyse the data and use your own knowledge to discuss the effectiveness of
z00s as centres for the conservation of animals.
(6)
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N { ResultsPlus
/--._ Examiner Comments

This answer gained 2 marks.

The answer describes both graphs, but there are no higher level
discussion points or other knowledge.
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Paper Summary

In future series, candidates should:

e Ensure that they understand all the command words listed in the specification.

e Use A-level standard detail in their answers.

e Set out genetic crosses clearly.

e Show all working for maths questions.

e Explore all aspects of data analysis questions and use their own knowledge to suggest
explanations.
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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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