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Introduction

The 9BN0/03 Biology paper focused on the general and practical application of the Pearson Edexcel
GCE Biology Specification A. Aspects of all topic areas were considered and the paper included a
series of question items linked to a pre-release scientific article. The paper included questions that
targeted the conceptual and theoretical understanding of experimental methods, including
mathematical analysis of experimental data.

The summer 2019 paper offered a wide diversity of question styles which gave candidates many
opportunities to display their knowledge and understanding of material from across the whole
specification. It allowed candidates to make connections from throughout the specification.

It was pleasing to see candidates offering a host of encouraging responses which demonstrated
their good understanding of the material and much thanks should go to those who have taught
them, as well as to the candidates themselves.

Whilst there were many clear and unambiguous responses, there were some candidates who could
not be awarded marks due to the quality of their expression.

Successful candidates:

* demonstrated a familiarity with practical work and could devise investigations based on
procedures they had carried out themselves;

* had studied the pre-released scientific article and read up on the aspects of biology within the
article which they had encountered in their A-level Biology course;

* answered questions within the context set, showing that they had read the question;

* had learnt how to interpret the newly introduced command words - such as ‘determine’, ‘devise’
and ‘evaluate’;

* provided specific, relevant details to their answers;

¢ attempted every question;

* worked through calculations in a logical sequence, showing their working.

Less successful candidates:

* re-wrote information from the question, using up time and space;

¢ did not answer questions within context, missing both the command word and the context;

¢ did not understand how to interpret the command words and, therefore, misinterpreted
questions;

* left out vital details or wrote vague answers lacking relevant facts;
* did not attempt some questions - some answer spaces were left blank;

* made errors in calculations by not checking significant figures or the numbers in the data already
provided;
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* did not write clearly or legibly; there were occasions where marks have been lost due to
indecipherable handwriting;

¢ wrote answers with poor grammatical construction that lost marks where the meaning was
unclear.

Implications for future teaching, learning and exam preparation:

Ensure that students carry out all of the core practicals and are involved in planning the procedures
where there are variables that can be controlled or taken into account as well as evaluation of the
results. Statistical analysis of data collected will allow students to become familiar with the reasons
for selecting and using particular tests and how the results can be interpreted. The pre-released
scientific article has to be studied well, in advance of the examination; however, regular reading of
articles from scientific journals and magazines will help students become familiar with how the
style of writing differs from that in textbooks or revision guides.
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Question 1 (a)

Most candidates could calculate the heart rate. Unfortunately, many did not provide any units with
their answer and did not gain the mark.

1 Many animals possess a heart and a circulatory system. :
(a) Changes in the cardiac cycle can be observed by recording an electrocardiogram (ECG), -
The ECG for a resting person is shown in the diagram. B

1
1
1

0.2 sécond

[HE EEEEER

Calculate the heart rate for this person.

(1
5% 0.28¢cs = 1. second

:L_ W X 6O = 60
Answer GOme

ResultsPlus

Examiner Comments

Correct answer with units gains the mark.

ResultsPlus
Examiner Tip

If there are no units on the answer line then you will be expected to provide
appropriate units to gain full marks.
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Question 1 (b) (i)

The command word in this question is 'determine' which requires a quantitative element in the
answer. Many candidates gained the first marking point for a description of steroid use reducing
the ventricular fraction. The second marking point, for quantitative use of the data, was less
frequently awarded. Some candidates did not provide a full comparison; stating that 10 steroid
users had ventricular fractions below the healthy value was not enough. To gain the second
marking point they needed to use the phrase: 10 out of 12 users had ventricular fractions below
the healthy value'.

(b) Anabolic steroids stimulate muscle development.
Some athletes use anabolic steroids in an attempt to improve their performance.
The effect of long-term anabolic steroid use on heart function has been investigated.

The left ventricular ejection fraction is the percentage of blood that leaves the
left ventricle when it contracts. o - '

The left ventricular ejection fraction for a healthy heart should be greater than 55%.
The results of a small study are shown in the graph.
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(i) Analyse the data to determine the effect of anabolic steroid use on heart function.

prolonded vsoog (2)
KAnancle seimds. AACIRAALS tne. AU 0f. 101064, Khak. QWS
L Hne n0uk 03 10 ouk of 17 $evoild VNS nad o 1SS thany

muma,snommgmcgmdsmmﬂem ..................
Aenmeles. ondh deckenng QpechVNGSS o

% ResultsPlus
Examiner Comments

This response gained both available marks in the first three lines.

ResultsPlus
Examiner Tip

When you see the command word 'determine' in a question this means that
your answer needs to include a quantitative element.
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Question 1 (b) (ii)

The question was about testing a drug with a known side effect. Many candidates ignored the
context of the question and described in detail a typical drug testing regime. These candidates
generally gained the first two marking point having missed the third marking point for describing
the establishment of an effective dose rather than the dose of the drug that does not have side
effects.

(i) Some drugs used to treat cancer have also been shown to reduce the
ventricular ejection fraction.

Describe how the safe dose of a cancer drug could be determined.
(3)

mwmmm, ......... Then..\ O A

qo}hml:&Lm'kqgh?M&L .......... ot .Lh.r.{\.l!. .......... PU‘;Nu.Lhm ....... W_ ..........................
qa»hmhmmmg, ............. d\.m?\mo ............ Db\ Wand .

h(ﬂ.mdﬂﬁbm ......... Q\U\.Lﬂ ...........................................................................................................................

ResultsPlus

Examiner Comments

This response was awarded 2 marks; marking points one and two. The
candidate has ignored the context of the question, however, of 'finding a safe
dose'. Marking point three was only available to candidates who made correct
reference to finding a dose which did not cause side effects, or did not cause
a reduction in ventricular ejection fraction.

ResultsPlus
Examiner Tip

Read questions carefully; especially if you think you have seen a similar
question before.
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Question 2 (a)

Candidates were asked to calculate the percentage increase in the cross-sectional area of the vena
cava compared to the aorta. Many candidates were able to calculate the cross-sectional area of the
vena cava gaining 1 mark. A number of candidates went on to complete the calculation and gained
both available marks, however, many did not finish the calculation correctly. This was often
because they calculated the decrease in area of the aorta from the vena cava.

2 The largest blood vessels in the body are the aorta and the vena cava.
(a) For one person, the cross-sectional area of the lumen of the aorta is 193.6 mm?,

The diameter of the lumen of the vena cava is 22.0mm. Calculate the percentage
increase in the cross-sectional area of the lumen of the vena cava compared with
that of the aorta.

G_} T = 3%0.13
7

(2)

AS{U, ™ > [-16 ~
143%.6
. G
- (q6%% so 16

Answer ...

ResultsPlus

Examiner Comments

This response gained both available marks for a correct answer.

ResultsPlus

Examiner Tip

Note that the working for the calculation is neatly laid out. If the final answer
had been incorrect it would be straightforward for examiner to award the
mark for calculating the cross-sectional area of the vena cava.
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ResultsPlus

Examiner Comments

This response gained 1 mark for correctly calculating the cross-sectional area
of the vena cava. The candidate then calculated how much smaller the aorta
was than the vena cava; the opposite of what they were asked to do. This
meant marking point two could not be awarded.

ResultsPlus

Examiner Tip

Read questions carefully and with calculation questions check that you have
done what you were asked to do.

10 GCE Biology 9BNO 03



Question 2 (b)

(b) The wall of the aorta is thicker than the wall of the vena cava.

Explain why there is a difference in the thickness of the walls of the aorta and the
vena cava.

ResultsPlus

Examiner Comments

This is an example of a typical response. The candidate has been awarded 1
mark; marking point two. Although the candidate makes reference to elastic
fibres, smooth muscle, and collagen, these structural features are not linked
directly to function. Marking point two was allowed for the general statement
that the difference is in thickness, because the aorta needs to withstand a
higher pressure, together with 'more collagen' at the end of the response.

e aopa Gl 6 Ksamel. A0 LIRS, L0 (aoher elnd

ResultsPlus

Examiner Comments

Marking point two was allowed for stating that the aorta walls are thicker in
order to withstand higher pressure as alternative to marking point two.

This response scored 1 mark.

GCE Biology 9BNO 03
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Question 2 (c)

To answer this question, candidates needed to apply their learning from the tensile strength core
practical to a novel context. Many candidates provided a partial answer, gaining the third marking
point only. Relatively few candidates made reference to measuring the dimensions of the piece of
aorta used for the second marking point, or how tensile strength would be calculated for the fourth
marking point.

(c) In some individuals, the wall of the aorta splits. This can result in rapid blood loss
and death.

It has been suggested that this splitting is a result of a loss of tensile strength in
the wall of the aorta.

Describe how the tensile strength of the aorta wall can be determined.
(3)
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ResultsPlus

Examiner Comments

This response gained 3 marks; marking points two, three and four. Marking
point one would not have been awarded for 'take a sample'. It needed to
state 'taking a strip' or 'ring of aorta' to gain the first marking point.
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Question 3 (a)

Many candidates struggled to calculate the rate of oxygen consumption. This skill would be covered
in core practical 17.

3 The demand for oxygen changes during exercise.
The change in demand affects the breathing rate.
(a) Changes in breathing can be investigated using a spirometer.

Spirometer traces taken from the same individual before, during and two minutes
after exercise are shown.

Resting /.Ex@sse) After exercise
|
I 4
. | |
/
v L
f ] {ﬂ L
N
1dm?
A |
& [10 seconds xXis

Calculate the rate of oxygen consumption during exercise.
(2)

Jlm = 1 )
| im = /0 < V=35
Z;"g 2575
fem? 0.5 o’
.
?‘7//*' 0.0 7
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/ Resultslus

\j‘/\\ Examiner Comments

This response demonstrates a good understanding of how to calculate the
rate of oxygen consumption and gained both available marks.
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Question 3 (b)

Many candidates gave the answer to Q03(c) then either crossed out and rewrote the correct answer

or decorated the paper with arrows in hope that the examiner would see both questions and
attribute marks appropriately. Candidates should be made aware that questions are marked as
independent clips. Work outside the answer space may not be seen by an examiner.

Many candidates were able to provide complete answers to this question. Marking point one was
most frequently seen. Marking point two was for increased aerobic respiration, however, many
candidates did not mention aerobic and so did not gain this mark. For marking point three it
needed to be clear the ATP was required for muscles. To gain marking point four candidates
needed to link oxygen consumption to the conversion of lactate to pyruvate or glucose. 'Oxygen is
required to break down lactate' was not accepted.

(b) Explain the effect of exercise on the changes in oxygen consumption.
(4)

................... CON L amr &Ae‘ﬁ-mmmchuv«jegmm

i(hcww .......... CARTLL

-

ResultsPlus

Examiner Comments

This response gained 2 marks; marking point one in line 1, and marking point
three in lines 2 and 3.

Marking point two was not awarded in lines 4 to 7 because the candidate
refers to 'respiration’ and not 'aerobic respiration'.

GCE Biology 9BNO 03
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ResultsPlus
Examiner Tip

Take care with 'respiration’, you will usually need to make it clear whether
you mean aerobic or anaerobic respiration.

.
&f‘&. ou\: AAnufobic f%p.rge‘o;\ OZ.» (S

Sy 'kc..u: ke PTGCLUCILG

% ResultsPlus
Examiner Comments

This response gained 4 marks; marking point one in line 1, marking point two
in lines 2 and 3, marking point three in lines 3 and 4, and marking point five in

lines 6 and 7. Marking point four would not be awarded for 'oxygen being
required to breakdown lactate'.
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Question 3 (c)

Most candidates ignored reference to ‘starting to exercise’ in the question. Instead, they assumed
exercise had been taking place for long enough for blood CO, concentration and pH to change.
These candidates did not gain the first marking point. Marking point three needed 'increased' or
'more frequent impulses' to the intercostal muscles or diaphragm and not simply ‘sending
impulses’ to these muscles.

(c) Atthe start of exercise, breathing rate increases.

Explain how starting to exercise causes an increase in breathing rate.

ResultsPlus

Examiner Comments

This response gained 3 marks; marking point one in lines 1 and 2, marking
point two in lines 3 and 4, and marking point three in lines 4 and 5.

ResultsPlus
Examiner Tip

Read questions carefully and take a little time to plan your answer. Ask
yourself: does what you plan to say answer the question?
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Question 4 (a)

The 'deduce’ command word directs students to draw or reach conclusions from the information
provided. Most candidates were able to partially describe the results, gaining marking points one
and two. Relatively few candidates gained marking point three or made relevant deductions about
the rate of reproduction and competition for resources for marking points 4 and 5.

(@) Deduce the effect of pH on the number and mass of earthworms in these two
types of soil.

ResultsPlus

Examiner Comments

This response gained marking points one, two and three for the first, third
and fourth bullet point respectively. Unfortunately, the candidate has ignored
the 'deduce’' command word and has not attempted to draw any conclusions
from the data.
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\ Examiner Tip

The 'deduce’' command word requires you draw or reach conclusions from
the data provided. It does not mean the same as the 'describe' command
word. In this question you need to 'deduce the effect of pH on the number
and mass of earthworms'. There are more worms in alkaline soil; so a
reasonable deduction would be that they reproduce more in alkaline soil. The
average mass of a worm in alkaline soil is less than in acidic soil and there are
more of them, so a reasonable deduction is there is more competition for
resources in alkaline soil.

GCE Biology 9BNO 03 19



Question 4 (b)

Many candidates recognised that they were being asked to apply their learning from the ecological
study core practical. Although candidates often recognised that random sampling using quadrats
was required for marking point three, few gave a size for the quadrat for marking point two, made
any reference to other variables which should be monitored for marking point one, or gave an
indication of how they would control sample size for marking point four.

Standing in a field and throwing the quadrat, even after closing one’s eyes and spinning around,
was not accepted as a method of randomly distributing a quadrat.

(b) Describe a sampling method that could be used to collect the data in this table.

mhry m«%od U'd codd heosal J@CD//ecéﬁns
. quare. Each pile
[lield covlel e cfmded apml'o aghd LJJMM& oS
mmtered fo ensure a8l o dQ co”ea(ved 'random)

"""""ﬁﬂ,_,,ngée;r fobal

'yH'“SdeQ ‘(0() [EFPG/' M'S
per p;dd }o “ensure data 1 sacaurate, rgbabk

%Z ResultsPlus
Examiner Comments

This response gained 3 marks; marking point three in lines 1 to 8, marking
point two in line 8, and marking point five in lines 9 to 11.
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%z ResultsPlus
Examiner Comments

In this response the candidate suggests systematic sampling, which would
not be appropriate and does not gain a mark. Although the candidate makes
reference to a quadrat, they do not give a size for the quadrat and so marking
point two was not awarded. Similarly, the candidate makes reference to
comparing the frequency and mass but does not mention earthworms so
marking point five could not be awarded. The candidate has made reference
to controlling other named relevant variables so marking point one was
awarded.
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Question 4 (c)

A pleasing number of candidates could provide good description of the use of the student t-test.
Other appropriate tests, for example, the Wilcoxon signed rank test, were credited, although it was
not required to learn these for this specification. References to Chi-squared and spearman rank
correlation were ignored.

(c) Explain how differences between the mass of earthworms in these two soils could
be shown to be statistically significant.

M +O OV\.QI\-C L. (Total for Question 4 = 11 marks)

ResultsPlus

Examiner Comments

In this response the candidate shows a good understanding of how the t-test
could be used. 3 marks were awarded; marking point one and two in lines 1
and 2, and marking point three in lines 4 to 7. The answer could have been
improved by including a reference to the use of a probability value eg p =
0.05.
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ResultsPlus

Examiner Comments

In this response the candidate suggests using a correlation test and seems to
imply comparison of mass with number of earthworms. No marks were
awarded.

ResultsPlus
Examiner Tip

Read questions carefully. Try to avoid jumping to conclusions about what you
are being asked to do. This candidate may have seen two columns of data
and assumed they were being asked to test for the correlation between the
columns.

S SV - Q.ﬁ\mmxm ......................... NS
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Question 5 (a)

Most candidates chose to only use one aspect of the information provided to them. Either using the
descriptive data, for marking points one and two, or the results of a chi-squared test for marking
point three and four.

Justify the conclusion that the weary phenotype was inherited as a recessive trait.
(3)

2T W F genecakion  were all. opright , Qs The. vpright. ...
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2 The. Fa. oA Nas oot WRArY. ond 0prignt, this.
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* The yoXlo cf | 0. upright. SNOW. \wenry, 1S (GRS 0.

....... Thare Qre. (033 NIV ..........
FazoJALAL 22 FLovprght put. Aa,,

a [Aa] Aa

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

% ResultsPlus
Examiner Comments

In this response the candidate has focused on the description of the crosses,
ignoring the data and the statistical test result. Marking points one and two
were awarded.
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Examiner Comments

In this response the candidate has ignored the description of the crosses and
has focused on the statistical test. Marking points three and four were
awarded.
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Question 5 (b) (i)

Candidates frequently noted that plants were phototrophic, for marking point one, however, they
often then struggled to gain either marking point two or three. Marking point two was for clearly
stating that light needs to be excluded to allow the effect of gravity to be studied. Marking point
three was for explaining that this was because light would otherwise have an effect on the direction
of growth.

(b) The effect of gravity on the growth of lettuce plants with either upright or weary
phenotype was investigated.

The diagram shows the stages in this investigation.

Stage A

Lettuce plants were grown until
their stems were 15¢cm long.

Stage B

The lettuce plants were then
placed in complete darkness and
rotated so that they were at 90°
to the direction of gravity.

i

Stage C
direction of gravity
l The curvatures of the stems (a)
/| and roots () were measured for
& EE the next 23 days.
I *\1 ?.
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(i) Explain why the plants were placed in a box in complete darkness.
(3)

becouse. bght Opfecks.. the direchon m]l ﬂmuw
Flwmm?fsm n _Shoots, _QUAXING._move. .
Shaded e and _oause. Ced elovge
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_phalro (guphlc whw mm \n darkness, .f.l..(j.leii'. ....... Comnk...
Rﬁu& daxeehow Gf j Ha ..

% ResultsPlus
Examiner Comments

This response gained 2 marks; marking point one in the first two lines and
marking point three in the last two lines.

oarels Hae
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Question 5 (b) (ii)

While many candidates managed to correctly determine the degrees curvature for stem (8") and
root (58") many were then unable to carry out the calculation. A number of candidates simply
calculated a difference and ignored the rate element to the calculation. Some candidates did not
provide units and did not gain the second mark.

(i) The mean curvatures of the stems and the roots are shown in the graphs.

70 ]
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Calculate the difference in the mean rate of curvature of the stems and roots
of the weary lettuce plants over 23 days.

23 daus stamt - 9° toeks - 59° @

i——': ' ¢ . e
203 d

Answer ... ¥ 4 =L

§9°-9" = 49°
&

ResultsPlus

Examiner Comments

This clearly presented response gained both marks.
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Question 5 (b) (iii)

Many candidates ignored all the information about weary phenotype being an inherited trait; these
candidates did not gain marking point one. In contrast, a large number of candidates recognised a

role for auxin for marking point two although they did not provide any detail about how this might
take place for marking point three.

(iii) Explain why the stems of weary lettuce do not respond to gravity.
(2)

~Noadar v M3 WERIM .. MIACL . S e0na L MATO P

ResultsPlus

Examiner Comments

This was a fairly typical response which gained 1 mark. Marking point two was
awarded for reference to a lack of auxin.

ResultsPlus
Examiner Tip

Consider all the information provided in the question when formulating your
answers. From the earlier parts of this question you can determine that the
weary phenotype is inherited, leading to marking point one.
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Question 6 (a)

Most candidates were able to provide a good explanation of the term enzyme.

Question 6 (b) (i)

Many candidates recognised that the ATP would provide energy for the reaction, for marking point
two, and the phosphate for phosphorylation of F-6_P, for marking point three. Candidates,
however, often did not make reference to the hydrolysis of ATP required for the release of energy
and the provision of inorganic phosphate, so did not gain marking point one. Use of terms such as
‘splitting’ or ‘breaking’ of ATP were not accepted in place of hydrolysis.

(b) Phosphofructokinase is an enzyme that uses ATP to convert
fructose-6-phosphate (F-6-P) into fructose-2,6-bisphosphate (F-2,6-BP).

The conversion of F-6-P by this enzyme is a rate-determining step in glycolysis.

This is shown in the diagram.
ﬂﬂ[ F-6-P J‘[ F-2-6-BP J#ﬁ[ 2 x pyruvate J

phosphofructokinase

(i) Explain why ATP is required for this reaction.
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ResultsPlus

Examiner Comments

This response gained 1 mark; marking point three. The candidate ignored the
fact that the ATP is hydrolysed, for marking point one, to release the
inorganic phosphate and energy, for marking point two.
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&BH)\ ResultsPlus
\, Examiner Tip

Although the information provided in the question is there to help you
answer the question, you should always be thinking about how you can apply
your own knowledge and understanding. In this case that ATP is hydrolysed
to releases energy for chemical reactions.

)
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Question 6 (b) (ii)

Many candidates correctly described the effect of F-6-P and F-2,6-BP on enzyme activity for marking
point one. Many of these candidates then failed to extend this to describe the effect on glycolysis
for marking points two and four.

(ii) The effect of substrate concentration on the initial rate of reaction of
phosphofructokinase was investigated.

This investigation was repeated with the addition of two concentrations of

F-2,6-BP.
The graph shows the results of this investigation.
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Comment on the effects of F-6-P and F-2,6-BP concentrations on the rate of
glycolysis.

(3)

ResultsPlus

Examiner Comments

This response gained 3 marks. Marking point one and two were awarded in
the first two lines. Marking point three was allowed in lines 2 and 3. The last
four lines would have gained marking point four if the candidate had linked
the explanation to the rate of glycolysis.

Question 6 (c)

Many candidates found it difficult to apply their learning from the enzyme core practicals to this
question. Marking point one required reference to the use of pH buffers to maintain different pH
values, not just a description of using solutions of different pH values. Marking point two was for
recognition that ATP concentration should not be rate limiting; for example, ATP needs to be
present in excess. Marking point three was for the selection of an appropriate concentration of
F-6-P based on the data earlier in the question. Marking point five required candidates to suggest
measuring F-2,6-BP after a particular time or at regular time, allowing the determination of a rate of
reaction.
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Question 7 (a)

Many candidates demonstrated a good understanding of how different species evolve. For marking
point one it needed to be clear that the mutations occurred at random. A number of candidates
suggested that the mutations took place in response to the different environments/ selection
pressures and did not get the mark. Many candidates ignored the information provided and did not
gain marking point three. Similarly, many candidates made reference to allopatric or sympatric
speciation but did not link the phrase to the context of fish in different lakes or the same lake and
were not given marking point six.

(a) Describe how different species of cichlid fish have evolved in lakes and rivers in Africa.
(5)
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% ResultsPlus
Examiner Comments

This response gained 5 marks; marking point one in lines 1 to 3, marking
point six in lines 4 and 5, marking point two in line 5, marking point four in
lines 6 to 8, and marking point three at the end of the response.

The response could have been improved by including reference to reduced
gene flow between populations for marking point five.
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Question 7 (b)

The level based question proved accessible to the majority of candidates. Candidates were
provided with some data about changes in the genomes of cichlid fish in African lakes and rivers.
The level of the candidates' response was determined by the quality of candidates' use of the data.
Responses that were essentially descriptions of the data were given a level 1. Those responses in
which candidates had described some consequences of the data given but with limited
interpretation in terms of evolution were considered to be at level 2. Candidates who provided a
good description of the data, with a sensible explanation of the consequences, and then providing
good linkage of this to processes involved in evolution were given a level 3.
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Analyse all the data provided to discuss how several species of cichlid fish have
evolved over a short period of time.
(9)
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/ Results¥lus

xaminer Comments

/S

This response was judged to be a level 1 response and was awarded 2 marks.
The candidate has provided a good description of the data, however, there is
no discussion of the consequences of the data. For example, there is no
comment on high mutation rates resulting in new alleles or a larger gene
pool, or enzymes with different specificities. Very little attempt was made to
link the data to relevant evolutionary points such as the ability to survive in a
different niche or being better able to survive different selection pressures.

\_ Examiner Tip

For a level based question such as this one, take time to plan your answer.
The command word 'discuss' requires you to go beyond a simple description.
You will need to use reasoning to explore the situation or issue. In this
guestion you were expected to explain how the genetic changes described
could account for the rapid evolution of cichlid fish.
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< /ResultsPlus
’\'/\ Examiner Comments

This response was judged to be a good level 2 response. 6 marks were
awarded. The candidate has focused on two pieces of data; gene duplication
and rate of amino acid changing mutations. The consequences of both pieces
of data are explained and an attempt has been made to link these

consequences to evolution; for example, ‘change in phenotype helps cichlids
adapt to environment quickly’.
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/ Results¥lus

xaminer Comments

/S

This response was judged to be at level 3. In this response the candidate has
described and linked three pieces of data to consequences and has then
linked these to processes leading to evolution; for example, gene duplication
increases the gene pool which then results in a wider range of phenotypes,
allowing for faster evolution; mutations in transcription factor binding sites
results in a change in the expression of genes which results in altered
behaviour of fish, leading to speciation; mutations in amino acid coding
sequences result in different proteins and, therefore, different phenotypes
and behaviours.

&4\ ResuitsPus
\ Examiner Tip

The levels-based question in this paper is worth up to 9 marks. The space
provided in the examination paper is sufficient for an answer to gain all 9
marks. Take time to read the question carefully and then plan your answer.
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Question 8 (a)

Many candidates described the ability of stem cells to differentiate for marking point two, however,
candidates often forgot to mention the ability of stem cells to self-renew, also for
marking point two.

8 The scientific article you have studied is adapted from The Biologist.

Use the information from the scientific article and your own knowledge to answer the
following questions.

(a) State the meaning of the term stem cell (paragraph 1).

(2)

ResultsPlus

Examiner Comments

This response gained both marks.

ResultsPlus

Examiner Comments

In this response the candidate gained marking point one, however, the
candidate has not actually mentioned that stem cells can differentiate.
Marking point two was not awarded.

ResultsPlus
Examiner Tip

Check your answers carefully. Have you written down what you intended to
write?
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Question 8 (b)

Many candidates produced good responses to this question. Reference to mitosis was required to
gain marking point one; just describing cell division was not enough. To gain marking point three it
needed to be clear that the different proteins synthesised determined either cell structure of
function. A simple statement that different proteins are synthesised would not be sufficient.

(b) Describe how a‘single fertilised egg’ can produce many different cell types
(paragraph 2).
(3)
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ResultsPlus

Examiner Comments

This response gained 3 marks; marking points two, three and four.
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% ResultsPlus
Examiner Comments

This response gained 2 marks; marking points two and four.

46  GCE Biology 9BNO 03



Question 8 (c)

The majority of candidates correctly stated myogenic.

Question 8 (d)

Many candidates ignored the difficulty in identifying heterozygous or carrier mice, for marking
point one, and simply described a cross between heterozygous mice, subsequently crossing the
homozygous recessive offspring for marking points two and three. To gain marking point four it
had to be clear that only homozygous recessive offspring were used for all subsequent
generations; not just a single cross.

(d) Mice used in research have a number of limitations (paragraph 6). Mice that are
homozygous for a recessive trait are rare in the population, but can be produced
in genetic crosses.

Explain how genetic crosses could be used to generate a mouse line expressing a
recessive trait.

(3)
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ResultsPlus

Examiner Comments

This response gained 1 mark; marking point two.

ResultsPlus
Examiner Tip

This response gained 1 mark; marking point two in line 1. Lines 2 to 4 do not
describe what genotypes are being crossed and no additional marks can be
awarded.
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% ResultsPlus
Examiner Comments

This response gained all 3 available marks. All four possible marking points
are present in the response.
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Question 8 (e)

Many candidates produced a complete response to this question and all marking points were
frequently seen.

(e) Retinoic acid affects the expression of genes in embryonic stem cells (ESCs)
leading to the development of neural tissues (paragraph 11).

Explain how chemicals such as retinoic acid could affect gene expression.

ResultsPlus

Examiner Comments

This response gained all 3 available marks; marking points one, two and
three.
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Question 8 (f)

Candidates who realised that the virus must be infecting neural cells could apply their
understanding of how viruses work to answer this question. A number of candidates described the
infection of T cells and this was not accepted for marking points one and four. These candidates
could still gain marking points two and three.

(f) The Zika virus can cause microcephaly. This condition is a result of brain tissue
not developing in the foetus (paragraphs 20 and 21).

Explain how the Zika virus can cause microcephaly.
(3)
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ﬁ ResultsPlus
Examiner Comments

This response gained 1 mark; marking point one. Targeting neural cells was
allowed for binding to neural cells.
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ResultsPlus

Examiner Comments

This response gained 3 marks from four marking points; marking point one
on line 1, marking point two on line 2, marking point three on lines 4 and 5,

and marking point four on line 6.
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Question 8 (g)

Many complete responses were seen for this question, however, candidates seem to find this topic
difficult and there were many examples of responses in which the different cell types were
confused, for example, antigen presenting T cells phagocytic B cells. Some candidates described
non-specific or inflammatory responses rather than a specificimmune response to the transplant
tissue.

(g) Tissue rejection can occur in organs transplanted from other individuals
(paragraph 22).

Explain how the immune system is involved in tissue rejection.
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ResultsPlus

Examiner Comments

In this response the candidate has gained 4 marks; marking point one in line
1, marking point two in lines 4 and 5, marking point three in line 7, and
marking point four in line 10. Although agglutination may not be the correct
context, the idea of antibodies eliminating the foreign tissue would have been
just sufficient for marking point five.
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Question 8 (h)

A significant part of the article revolved around the use of tissue culture systems to grow organoids
and gastruloids to replace the use of animals. This question was about assessing the effect of
temperature on the growth of a cell culture. Many candidates appeared to have little idea of how to
answer this question and were unable to apply their learning from the culture of microorganisms.
All of the marking points other than marking point six could be achieved by applying ideas from the
culture of microorganisms.

Marking point one was awarded for considering how temperature would be controlled; for
example, 'keep cell cultures at a set temperature in an incubator' would gain the mark. In contrast,
'incubate the cells at a set temperature' would not.

Marking point six was given for deciding how growth would be measured. To gain this mark,
candidates need to suggest recording an appropriate parameter at the start and end of the culture
or at regular intervals during the culture. Counting the number of cells at the end was not enough
unless the number of cells at the start was also counted.
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(h) Human cells can be grown in monolayers using tissue culture (Figure 1). &l in %)@F

Devise a procedure to investigate the effect of temgg;g%_u_{a on the growth rate of
a monolayer of human cells.
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% ResultsPlus
Examiner Comments

This response gained 5 marks; marking point six for bullet points 1 and 5,
marking point one for bullet point 2, marking point five for bullet point 3, and
marking points two and three for bullet point 4. The only marking point not

seen in this response was marking point four for the idea of using aseptic
technique.
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Question 8 (j)

Candidates were directed to describe two ethical issues surrounding the use of human embryonic
stem cells in research. Many candidates found this task straightforward and gained both available
marks; usually for marking points one and two.

(j) Describe two ethical issues concerning the use of human embryonic stem cells in
research (paragraph 32).

(2)

ResultsPlus

Examiner Comments

This response gained 1 mark, marking point one, for describing one ethical
issue.

ResultsPlus

Examiner Comments

This response gained 2 marks for marking points one and two.
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Question 8 (k)

Many candidates repeated their answer to Q08(j) and generally gained 1 mark for marking point
one. Candidates thinking beyond ethical issues often gained marking point two for the idea that the
transplant material from iPSCs will be genetically identical or have the same antigens. To gain
marking point two candidates had to say something more than the transplant will not be rejected;
the minimum requirement was that the transplant would not trigger an immune response. The
preferred answer was that the transplant would be genetically or antigenically identical. Very few
candidates made reference to the ease or difficulty of obtaining iPSCs vs embryonic stem cells, for

marking point three, or the greater potential of embryonic cells to proliferate or cause cancer, for
marking point four.

(k) Explain the advantages of using iPSCs compared to ESCs for the production of
transplant material (paragraphs 33 and 34).

(3)
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ResultsPlus

Examiner Comments

This response gained 2 marks; marking point three in lines 3 and 4, and
marking point one in the last line. Marking point two was not awarded for 'no
rejection’. To gain this mark the candidate needs to suggest a reason for no
rejection, such as: 'material from iPSCs is antigenically identical' or 'material
from iPSCs will not trigger an immune response’.
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Paper Summary

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

be prepared to apply what you have learnt from core practicals when answering questions in the
exam;

* read all the information provided - especially where practical procedures are being described in
unfamiliar contexts;

* learn the command words and the types of answers expected;

* read the whole question and identify the command word and the context. Take care with 'Explain
why' and 'Explain how' questions;

* set out calculations carefully; show each stage of your working in case a mistake is made at the
final step;

* attempt every question. Time permitting, always at least make an educated guess and read the
stem of the question carefully as there is often helpful information in there that might help.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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