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Introduction

This paper offered a diverse array of question styles and opportunities for candidates to
demonstrate their knowledge and understanding. Many candidates clearly rose to this
challenge and it was most pleasing to see a good number of very accomplished and
thorough candidate responses. Much thanks and congratulations should go to both the
candidates and to those centres that have taught and helped prepare them for this
examination.
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Question 1 (b)

This question required candidates to explain how genetic variation can be established
through crossing over. Whilst many candidates appreciated that there was an exchange of
genetic material, not all made it clear where the exchange occurred.

This is a strong answer which gains full marks.

(b) Meiosis is involved in the production of sperm cells.
Crossing over during meiosis can result in genetic variation.

Explain how crossing over can lead to genetic variation.
(3)

...... ms..j.mg.... AL 00N o R n0N\-Sistey
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\(/g ResultsPlus
Examiner Comments

The candidate has informed us that genetic material is being swapped
and has correctly told us where the exchange has occurred. This is in
the order of the second, then third marking points on the first and
second lines, and subsequently the first marking point on the third into
the fourth line.

< ResultsPlus

| Examiner Tip
Be careful not to just repeat what is in the question. The last line here
refers to genetic variation rather than different allele combinations
which would not be an alternative for the last marking point.
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This example did not achieve any marks, and illustrates a common confusion shown by many
candidates.

(b) Meiosis is involved in the production of sperm cells.
Crossing over during meiosis can result in genetic variation.

Explain how crossing over can lead to genetic variation.
(3)

LOOSSinoy over WA inoudia  oReeS On L Avo

M\S\ws:nmwmmmmgﬂ)&wqwummases
LOIOWAY o ufRRnY . POSSYOML | gud(onnes. N

ig ResultsPlus
Examiner Comments

Initially the candidate refers to genes swapping over. This was not

considered an alternative for the first marking point. The reference to

different chromosomes would have needed to be suitably qualified to
gain the second marking point.

(T ResultsPlus

\_} Examiner Tip

Make sure that the difference between gene and allele is fully
appreciated.
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Question 2 (b)(i)

This question asked candidates to describe the term operon. Many candidates recognised
that it related to DNA but only a minority appreciated that it involved several genes or that it

was under the control of an operator.

This response did not gain any marks.

(b) The lac operon is found in some prokaryotes.

() Describe what is meant by the term operon.

N ‘{ ResultsPlus
/'--. Examiner Comments

The gene reference was singular so was not an equivalent to the first
marking point, so no marks awarded.
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This response gains both marks.

(b) The lac operon is found in some prokaryotes.

(i) Describe what is meant by the term operon.
(2)

.._Esammtx.g}s____.}m&.“.m;%\m\v%...m.;.....g....Sh.\\\h.....%equﬁmm.,....lesmm....._.
.____ksmm_a.xgmm.mm:«,_._...mg...:\s.\m'mm..saje.m.g,.....hs.....;}m}gg.........._.....
Ot 0000y NSO COMOND QIOMON SSONON:

a\___

ﬂ ResultsPlus
Examiner Comments

The candidate has referred to a cluster of genes along with the
presence of a promotor region, hence both marks can be awarded.

Pl

Q ResultsPlus

Examiner Tip

Make sure that you can define technical terms.
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Question 2 (b)(ii)

This question required candidates to describe how the presence of lactose sugar affected the
lac operon. It was most encouraging to note that many candidates recognised that lactose
enabled the lac operon to function and were able to offer appropriate detail.

This is a sound response which was awarded two marks.

(ii) Describe the effect of lactose on the lac operon.

(3)

- Bs. laclose. o F?:f.&?_ﬂz}( .................................. '

.. emotd fram.... meutu/ ________ Y& :J.::..D_m ______________ Tnmm.r Fun.... padﬂlb ________________________________

~ i{ ResultsPlus

/'--. Examiner Comments
The second marking point is seen in the second sentence as it links
RNA polymerase to the promotor. The third marking point is seen at
the start of the fourth line, but the reference to protein synthesis is
insufficient for the final marking point.
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Question 3 (b)

In this question, candidates had to consider graphical data relating to the percentage of
people, in different age cohorts, who had anterior cruciate ligament (ACL) surgery. Whilst
many candidates delivered clear and focused comments on the data, it was not unusual for
candidates to only consider one element, despite a mark allocation of three.

This answer offers the most commonly seen awardable answer for one mark.

(b) The graph shows the percentage of people in the UK who had ACL surgery from

2013 to 2018.
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« { ResultsPlus

/---". Examiner Comments
The first line and a half gains the second marking point. Later the
alternative is also offered. This marking point was the most commonly
seen response.

The reference to increasing age decreasing ACL surgery was not the
last marking point as this is only true from the 20-29 age group.
Likewise the comment about little variation only relates to two age
group cohorts so it was not awarded the first marking point.

W4\ ResultsPlus
\ Examiner Tip
Make sure your answers are very precise when referring to graphical
data eg 'as age increases, the percentage of people having ACL surgery
decreases' would not gain the first marking point. However, adding in
'from the age group of 20-29' component would then allow this mark
to be given.
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An answer that accurately considers two aspects of the data presented.

(b) The graph shows the percentage of people in the UK who had ACL surgery from
2013 to 2018.
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ResultsPlus

Examiner Comments

Initially this candidate offers the second marking point. They then start
to consider the last marking point but not in sufficient detail. However,
the last two sentences, from lines three to five, clarify their statement
and the third mark point can be awarded. This response, therefore,
gains two marks.
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Question 3 (c)(i)

Candidates were asked to use the given data to produce a ratio. The majority were able to
successfully deliver the answer, both in terms of the requirement to do so to one significant
figure (so 0.00505 : 1 was not credited in the answer), and in the format of wound infections

to number of open surgeries.
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Question 3 (c)(ii)

Candidates were invited to explain why there was a larger ratio of wound infections in open
surgery for treatment of anterior cruciate ligament damage than when the surgery was
keyhole. It was most gratifying to see that many candidates were able to link the idea of
wound size and increased possible access by pathogens leading to infection.

Whilst this candidate has the correct idea, there is insufficient clarity in their answer to award
both marks.

(i) Explain why there is a greater ratio of wound infections in open surgery
compared with keyhole surgery.
(2)
LTINS O GYROSRE.. SARAQ  af. waund. ek
......... oA ORLA...SUQeN) QS Mo orease 4ne
S\ Ch L POt gean £ QARG TAQ . mcwxd me__

A MR e—ayumci—emmqw ............ (T

....... oded . owe 4a  Ahae S2e of Yus. @
wond NG Lo e (To mmutlon 3 = 7 marks)

I\

\( ﬁ{ ResultsPlus
/'--.. Examiner Comments

The candidate's comment about increased risk is a creditworthy
alternative for the second marking point. However, despite the
reference to size and length of wound, the candidate has not identified
that the open surgery wound would be larger or that the keyhole
surgery incision would be smaller, so the first marking point was not
achieved.

'f \ ResultsPlus
\

| Examiner Tip
If a question refers to larger or smaller, increased or decreased, make
sure this is followed through in the answer. For example, 'there is a
greater wound ratio in open surgery as the is a larger incision made in
this type of operation'.
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This response scored both marks by offering a suitable alternative for the second marking
point.

(i) Explain %}« there is a_greater ratio of wound inféctions in open surgery
compared with keyhole surgery. -

(2)
Inafenﬁurjtrj,-‘c\rm5\4*5'“\9‘=°~"“““35‘"'Qmw-m

Mqétkr*“"'—\"\“ﬁ”“"“?""é\“\k*—s\“\%5“3"31‘\“&-"!

/

\'\xefttrngr«m\“"\~L‘\~\~ﬁ°3=Qﬁ=f=\'=-iw¢\\as\om-\mq

N

~ { ResultsPlus
/‘--. Examiner Comments

The first sentence correctly identifies the larger incision size in open
surgery. The idea that this could lead to a greater probability that
pathogens could enter was viewed as suitable explanation for the
greater ratio in open surgery.

\

| Examiner Tip
Remember that an explanation command word is essentially asking for
the science behind a result.
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Question 4 (a)

This question required candidates to offer both similarities and differences between
tation genetic diagnosis (PGD) and amniocentesis. Whilst there were many
outstanding responses, there were a number of candidates who appeared to discuss

pre-implan

chorionic villus sampling rather than PGD.

This is a clear answer that offers three salient points so gains 75% of the available marks.

4 There are different types of genetic screening available.

Each year, about 30000 prenatal genetic screening tests are carried out.

(a) Compare and contrast the use of pre-implantation genetic diagnosis (PGD)
and amniocentesis.

\( &{ ResultsPlus
/'--. Examiner Comments

The first two sentences make it clear what is being tested so the fourth
marking point can be awarded. The third sentence correctly gives a
comparative time related statement for when the procedure can be
done, which elicits the second marking point.

The final sentence then offers a suitable similarity for the first marking

point, so this candidate gains three marks out of a possible four.

\.

V \ ResultsPlus
\

| Examiner Tip
Do not forget that in any 'compare and contrast' request, full marks
cannot be achieved unless both similarities and differences are
considered.

15 GCE Biology A 9BNO 02




Question 4 (b)

In this question, candidates considered two social issues relating to PGD use. Many were able
to offer creditworthy answers, most often focusing on the first two marking points.

An answer that considers one social issue from two stand points for one mark.

(b) Describe two different social issues related to the use of PGD.
(2)

Com. Meod 4o ye  desdrmmon a4 V) b2 embr\’o
embry o)

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

The first two sentences consider the first marking point.

This response gains both marks, offering perhaps the most commonly seen examples.

"~ (b) Describe two different social issues related to the use of PGD, E,_n,—.r ﬁv Jm {—-(j(]c ﬂu,ujd 3
(2}

>0 CNaOCENBEQCs . EmbBrdos g
0N 0. decorded and trmoun
0. B o naman | e 1han

aWaY  WhPch

a\___

ﬂ ResultsPlus
Examiner Comments

This candidate, like many, referred to 'designer babies'. They then refer
to the discarding of some embryos so the third and second marking
points can be awarded.
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Question 4 (c)

Many candidates demonstrated a most pleasing level of knowledge in relation to the effect of
cystic fibrosis (CF) on digestion. However, it was not uncommon for candidates to not
differentiate between the process of digestion and that of absorption.

This candidate answer gained two marks, but it also illustrates a common comment that was
not awarded.

(c) Genetic screening can be used to test for conditions such as cystic fibrosis.

Explain why cystic fibrosis affects digestion.
{3)

i o b brra T s b Ao, whick
pent At lsobbinn of conmmsd dod kit .

N

~ { ResultsPlus
/—-._ Examiner Comments

Like a number of candidates, there was an initial description of how
the mucus of people with CF becomes sticky. The end of the second
line and into the third line is the first marking point. The end of the
third line, through to the fifth line is a good explanation relating to the
second marking point. However, the reference to a change in
absorption rather than to digestion was not the third marking point.

’“ 'f ResultsPlus
\

| Examiner Tip
Make sure that the rubric of the question is fully followed. In this case,
the question specifically asks how digestion is affected, rather than
absorption.
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This answer focuses on bile but the context enables two marks to be gained.

(c) Genetic s§reening dan be used to test fdgkonditions such as cystic fibrosis.

Explain why cystic fibrosis affects digestion.

Only a minority of candidates considered the effect of the sticky mucus
on the bile duct.

In this response the candidate has not informed us that the mucus is
sticky, so the first marking point is not available. However, the
reference to blocking the bile duct reducing fat emulsification gains the
fourth and third marking points respectively.
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Question 5 (a)

In this question, candidates were supplied with various numerical data and were asked to
calculate the width of E.coli DNA. Whilst many of the candidates were able to suitably
manipulate the data, a sizable minority either only calculated the true width of the bacterium

or failed to take account of the units in their answer.

This response offers the most common answer that did not gain full marks.

5 The bacterium Escherichia coli (E. coli) makes up about 1% of the human gut flora.
Some strains of this bacterium aid our digestion but some strains are pathogenic.

(a) The width of the E. coli DNA is 250 times smaller than the width of the bacterium.

An image of E. coli, at a magnification of 20000, had a width of 10mm.

Calculate the width of its DNA.

Give your answer in micrometres (um) and in standard form.

1omm

Y

o.,.000 MM

(3)

\O..coo
0, aC

N &{ ResultsPlus
/'--. Examiner Comments

mark.

\.

The candidate has suitably calculated the width of the E.coli for one

lf \ ResultsPlus
\

| Examiner Tip

\.

Make sure that all aspects of the question are thoroughly considered.

J
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A clear answer that gained all marks.

5 The bacterium Escherichia coli (E. coli) makes up about 1% of the human gut flora.
Some strains of this bacterium aid our digestion but some strains are pathogenic.

(a) The width of the E. coli DNA is 250 times smaller than the width of the bacterium.

An image of E. coli, at a magnification of 20000, had a width of 10mm.

Calculate the width of its DNA.

Give your answer in micrometres (um) and in standard form.

_......!.3-._- 2 0.0005 mm
10 OO0
05 um
Q.5 .
= 2 xi0 * P Tae
250
L2xe?

AN

ﬂR&suﬁsﬂus
Examiner Comments

The first line of this candidates answer shows the width of the
bacterium in millimetres. They then convert it to micrometres.

Subsequently they take account of the information that the E. Coli DNA
is 250 times smaller than the bacterial width.

-

fz-'
.-"J/

V : ResultsPlus
\/

| Examiner Tip

\.

Always take note of the units when provided.

(3)

urr
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Question 5 (b)(i)

In this component, candidates were expected to draw the expected results of two different
DNA replication mechanisms. Many candidates gave clear answers, but it was not
uncommon to see responses that did not offer all the daughter DNA molecules produced.

This answer illustrates the point that, on one occasion, insufficient DNA molecules were
drawn.

(b) Meselson and Stahl used E. coli to investigate the nature of DNA replication.

They initially grew an E. coli population in a medium containing heavy nitrogen
("*N) until all the bacteria had DNA containing heavy nitrogen.

They then transferred the bacteria into a medium containing light nitrogen ("“N).

The bacteria were sampled after the first replication and after the
second replication.

(i) Complete the table to show the expected DNA after E.coli had been grown

in "N, for two possible types of DNA replication. .
(3)

Conservative NN NN SN NN
SR . =

-
L i
. T s
b * e
LSO -
Vb

Y

-
1

"

Semi-conservative NIZa\N R o Nels 2T
A F L
R A
TN T
Key

"\ = one strand of DNA containing heavy/ "N

.. .= one strand of DNA containing light/"'N
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p / ResultsPlus

/'-—-'. Examiner Comments
No marks could be awarded for the conservative row second DNA
replication. For the semi-conservative row, the candidate appreciated
that the first replication produced two daughter DNA molecules, each
comprising one original strand and one newly synthesised one.
However, for the second replication in the semi-conservative row,
there is one DNA double helix molecule missing. Therefore, a total of
one mark can be awarded.
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A clear answer that achieved all marks.

(b) Meselson and Stahl used E. coli to investigate the nature of DNA replication.

They initially grew an E. coli population in a medium containing heavy nitrogen
("*N) until all the bacteria had DNA containing heavy nitrogen.

They then transferred the bacteria into a medium containing light nitrogen (**N).

The bacteria were sampled after the first replication and after the
second replication.

(i) Complete the table to show the expected DNA after E.coli had been grown
in N, for two possible types of DNA replication.

(3)

Conservative SN NRZANN A7
. ‘\_“\_ - '_’.1{‘
.“.'..“',"",c“\‘1 A “
SUEEREL
, R
N G 4
-.‘b"—- ‘-/
= -
Semi-conservative RN o U i S _-
- s
o e ea?
k'. ‘--u. ~ "
o .-
- N i
~ :‘_\-::Jﬂ‘

Key
"\ = one strand of DNA containing heavy/"°N

“._.~*" . = one strand of DNA containing light/"N

ResultsPlus

Examiner Comments

This candidate offered all of the DNA molecules produced. For
example, two after the first replication and four after the second.
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Question 5 (b)(ii)

In this question, candidates were expected to define semi-conservative DNA replication.
Whilst there were a pleasing number of complete and thorough answers, many responses
focused on the 'semi-conservative' aspect and failed to consider the 'replication' component.

A pleasing response that offered both the most commonly awarded mark point and the least
often seen mark point.

(i) This study enabled Meselson and Stahl to show that DNA replication was
semi-conservative rather than conservative,

Explain what is meant by the term semi-conservative DNA replication.

(2)

ﬂResutts?lus

Examiner Comments
Whilst the question included 'DNA replication' very few candidates

offered the first marking point, unlike this candidate who achieved the
mark on the first line.

The second mark was awarded for the third marking point which was
supplied on the second and third line. This was the most often seen
marking point.

V \ ResultsPlus
\\

Examiner Tip
When asked to explain a phrase, make sure all aspects of that phrase
are considered.
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Question 5 (¢)

There were many excellent candidate responses to this question which required an
explanation as to why an E.coli-STEC infection increases the time for a blood clot to form due
to a reduced blood platelet concentration. Many candidates demonstrated a clear grasp of
the context of the question so delivered answers that related to the consequence of a
reduction in platelet density. However, a sizable minority gave a more general discussion of
the blood clotting process and limited their maximum score.
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A clear and logical response that gained full marks.

(c) A pathogenic strain of this bacterium, E. coli-STEC, produces a toxin that reduces
blood platelet concentration.

Explain how an E.coli-STEC infection increases the time taken for a blood clot

to form.
(3)

sEtiE ST pYQMCQS e TORN... WML YEGUALRS
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JhR - QUOORA.- TAIS . mMeans A . tiavombo s asnn
WA eAeaed . TAlS. WICONS.. ... prommmmn
A3 cotwveted. ta tiavonoin(chespite  eenstossk
CoLim SO ONCAYERON). TR means anb
%g_bnm;bmugcmvﬂrtﬁckmﬁﬁbnmmss

S,Lm;\gmmbxmm @&eadaqm QAL 56..

A mcsn 'i‘() Pﬂr‘( ...

<’$_£ ResultsPlus
Examiner Comments

This explanation begins with justifying why less thromboplastin is
released (first marking point) and then follows the clotting cascade
sequence in order to gain the second and then third marking point.

P
Sy | ResultsPlus

Examiner Tip
When explaining a sequential process, consider answering it in the
sequence of that process. By using this approach it is likely that
important details are not missed.
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Question 6 (a)(i)

In this question candidates had to initially identify that process | was glycolysis and so the
three-carbon compound was pyruvate. They were then asked to name two products of
glycolysis, other than pyruvate. Whilst many candidates were able to do so, a surprising
number were tempted to try and offer more than two products.

This response shows a commonly seen answer that was not creditworthy.

6 Cellular respiration is a metabolic process essential for life.

(@) The diagram represents part of aerobic respiration in a muscle cell.

process process
6C —Jr 3C |— | 2C |/ |2C + CoA |—>processL
AWy m'l&'- g - E'L?

Key
nC = number of carbons present in the molecule

For example, 6C = a six-carbon molecule

(i) Name two products, other than the three-carbon molecule (3C), that are
formed by process J.

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

This candidate correctly offered ATP as one product, but the oxidised
form of NAD could not be awarded. No mark given for this answer.
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An example of a response that gained the mark.
6 Cellular respiration is a metabolic process essential for life.

(a) The diagram represents part of aerobic respiration in a muscle cell.
Alyecrtysis \ li AL CCenetion

6C

process process

J K

2C

e

Key

For example, 6C =

a six-carbon molecule

nC = number of carbons present in fhe molecule

2C + CoA

~——— process L

FH_F \
He A

(i) Name two products, other than the three-carbon molecule (3C), that are
formed by process J.

(

1)

% ResultsPlus

Examiner Comments

Two correct products were offered for the mark.
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Question 6 (a)(ii)

In this question, candidates had to consider the diagram and then describe what would
happen to pyruvate if the link reaction did not occur. Whilst there were many splendid and
thorough answers, a number of candidates appeared to answer a different question.

This answer illustrates a common response that did not gain marks.

(ii) Describe what would happen to the three-carbon molecule (3C) if
process K stopped.

.................................................. ﬂﬁﬁ\fﬁE'cmib&\M L@Lk’ .

o as o« omlf e e goobs

AN

'}
ot

V < ResultsPlus
/--.. Examiner Comments

The candidate has described what would not happen to pyruvate,
rather than what would happen to this molecule.

" 4 \ ResultsPlus
\

| Examiner Tip
Make sure that the answer thoroughly matches the question being
asked.
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A short, but targeted answer, that gained both marks.

(ii) Describe what would happen to the three-carbon molecule (3C) if
process K stopped.

..................... pocess ko shgd dhd 5 E ok

ﬂ ResultsPlus
Examiner Comments

This candidate told us what process K was, and from there deduced
that if it stopped pyruvate would have a different fate. They correctly
offered the first and third marking point.
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Question 6 (b)

This question tested candidates understanding of the principles behind the respirometer. It
was a pleasure to note that many candidates had a thorough grasp of this.

An answer that gained half of the available marks.

(b) Respiration in maggots is similar to respiration in humans.
In an investigation, three maggots were placed in a respirometer as shown.

scale (mm)

200 180 160 140 1201100 80 60 40 20 0

\

coloured
liquid

e

=)

respiring maggots \

potassium hydroxide
solution

The maggots respired aerobically for 20 minutes in this respirometer,

Explain why the coloured liquid moved to the left during the 20 minutes of
this investigation.

The poduds o aspation ac  obsorbed
b‘a ,,,,,,,, _ Po,[-_r,.bbfw hac)(‘o xicle cp dﬁ-‘imbmj ______________ L —

e of ot aic inside which  soefs
Mg e

- j\ B
\(/K ResultsPlus
Examiner Comments

Unfortunately the gas released during respiration was not given so the
third marking point could not be awarded. However, the candidate has
made it clear that there is a decrease in air volume in the system for

the first marking point.
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Question 6 (c)

In this question candidates had to devise an investigation, using a respirometer, to identify
the optimum temperature for maggot respiration. Many candidates were able to plan such
an investigation in most encouraging detail. However, a number of answers were seen which
lacked the necessary precision, such as offering a temperature range which would have not
been suitable.

This candidate has delivered a detailed and considered answer that gained full marks.

(c) Devise an investigation, using a respirometer, to find the optimum temperature

for respiration in maggots.
(5)

o AUY 0P, 0.. YNGR 0y Whbey aky (820, V0°C , 18°C,20%C

....... O LS )

QUL DRy 0y INUQRQOED k0. o capole (open) ond plwe

"""""" Y0 :
............ ﬁgim\‘m&&umu.‘mc:\tunu&u\xm({ammamm

..... h L\L\wm\m]
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~ / ResultsPlus
/'-—-'. Examiner Comments

The initial reference to setting up water baths would gain the
penultimate mark. The temperature range given was suitable for the
first marking point.

Offering a mass of maggots was the second marking point, while the
acclimatisation reference would have been a suitable alternative for
the fifth marking point (but this had already been awarded).

The candidate links time and distance for the third marking point and
then refers to carrying out three repeats at each temperature for the
final marking point.

The last bullet point would have been awarded the second marking
point had it not already been achieved.

ResultsPlus
'\

Examiner Tip
This response gave the repeat point in sufficient detail to gain the
mark.
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Question 7 (a)

Candidates were presented with a table providing data on two types of muscle fibre. They
were then asked to explain why both types are needed by marathon runners, and also why
the proportions of the two types should be different. There were many excellent and detailed
answers, though a number of candidates either simply repeated the data in the table or did
not answer in the context of the question.

A sound answer that gained three marks out of a possible five. However, not all aspects of
the question were considered (ie the differing proportion of the two types of muscle fibre
referred to).
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7 Muscles and eyes are examples of organs found in the human body.

(a) Skeletal muscle tissue contains several types of muscle fibre that have different
properties. Two of these are shown in the table.

four times the
speed of type |

Time taken to fatigue long ~ short

Speed of contraction slow

Concentration of mitochondria high low

Level of anaerobic respiration

carried out s high

The proportion of type | and type Il muscle fibres in the skeletal muscle of long
distance runners and sprinters is different.

Explain the advantages for long distance runners of having both type | and type |l
muscle fibres, but not in equal quantities.

(5)
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The first sentence links type | muscle fibres at the start of the sentence
to being slow to fatigue at the end for the second marking point.

The second sentence correctly refers to many mitochondria carrying
out aerobic respiration for the fifth marking point.

Then towards the end of the response, the candidate has considered
how some type Il muscle fibres are advantageous to the marathon
runner for the final mark point.

v ResultsPlus
<

Examiner Tip

Make sure that all aspects of a question are dealt with in the answer.
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Question 7 (b)(iii)

This question proved challenging for a number of candidates. The question considered the
use of genetic modification of human eye cells to treat a recessive genetic condition. Many
candidates felt that this changed the genetic composition of the other areas of the body
including the gametes.

This response illustrates the above and gains one mark.

(i) Explain why a person successfully treated using a genetically modified virus
may still have a child with this recessive condition.

Bt K pctcald 5 by Lers
'S alse

N
\( 2{ ResultsPlus
/'--. Examiner Comments

The question informs candidates that the GM virus can be used to
treat people with a homozygous recessive condition, so the first part of
this answer is incorrect. However, for a child to have the condition, the
other parent must supply a recessive allele, perhaps as they are
heterozygous. The answer considers this and gains the third marking
point.

37 GCE Biology A 9BNO 02



Question 8 (a)

In this question, the candidates needed to explain the role of ATP in allowing impulses to
travel along neurones. Whilst many candidates gave clear and considered answers, it was not
uncommon to read detailed responses about diffusion of ions across the membrane or/and
neurotransmitters across the synapse.

This general response was typical of many seen.

8 The nervous system contains different types of cell including neurones and
Schwann cells.

(a) Mitochondria in the cytoplasm of neurones synthesise
adenosine triphosphate (ATP).

Explain the role of ATP in the transmission of impulses along neurones.

/4 T{Q fnb ¢l eénv

(2)
Cﬂtff.ﬂff and So cen ,@,.‘of( 17

¥ { ResultsPlus
/--._ Examiner Comments

The answer lacked detail relating to ion movement up a concentration
gradient. No marks could be given.
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This answer can be awarded the first marking point.

8 The nervous system contains different types of cell including neurones and
Schwann cells.

(a) Mitochondria in the cytoplasm of neurones synthesise
adenosine triphosphate (ATP).

Explain the role of ATP in the transmission of impulses along neurones.

(2)
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ig ResultsPlus
Examiner Comments

The second bullet point suitably refers to the sodium-potassium pump
for one mark. Unfortunately it then, in the third bullet point, considers
depolarisation.
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Question 8 (b)(i)

This question considered how actin and myosin enable a mitochondrion to move along a
neurone axon. The context of this interaction was fully appreciated by many candidates.
However, a number of candidates responded by offering the process that would occur within
a muscle sarcomere, limiting their maximum score.

This answer offers the process that occurs within a sarcomere when it contracts.

(b) Mitochondria move along the length of the axon in the cytoplasm.

The axon cytoplasm contains actin along its length. There is myosin on the
surface of the mitochondria,

(i) Explain how the myosin head could move mitochondria along the axon.

(3)

]
N &{ ResultsPlus
/---. Examiner Comments
The first two sentences can be awarded the first mark. However,
subsequently, the context of the answer is such that it does not explain
how a mitochondrion moves along an axon, so no further marks can
be awarded.

e N\

’“ '”’ \ ResultsPlus
<

) Examiner Tip
Whilst this question is set in an unfamiliar context, the behaviour of
actin, myosin and ATP is familiar. Just make sure that an answer is
suitably contextualised.
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Question 8 (b)(ii)

Many candidates dealt very well with this calculation. However, included in the process was
the requirement to convert time and distance units. A number of candidates did not carry
out at least one of these conversions.

The candidate was out by an order of magnitude so could only gain half the available marks.

(i) In an axon that is 9cm long, the speed of mitochondrial movement was
recorded as 0.5 ums”".

Calculate the time it would take a mitochondrion to move the length of
this axon. Give your answer in hours.
(2)
90,000 P
L3 0[ i B RS

= Wwe - S‘—U’b
o, O S %600 T ¥ woes S SO hours

N t{ ResultsPlus
/'--.. Examiner Comments

In this calculation all aspects were correctly applied except that the
candidate divided by a speed of 0.05, rather than 0.5 micrometres per
second. This error was carried forward, hence one mark given.
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A clear answer that gained both marks.

(i) Inan axon that is 9cm long, the speed of mitochondrial movement was
recorded as 0.5 ums™'.

Calculate the time it would take a mitochondrion to move the length of
this axon. Give your answer in hours. ;
5?0.1:9\ = %3*“.'-“5& (2)
604 .:n ‘ Py
x0T MS %0 800
Aishaice : \ 00 - SO
- hme 2600

oa — ) o0
gx?b’q - % 50 hours

- a\ —
% ResultsPlus
Examiner Comments

This answer was logically laid out and offered the correct answer for
two marks.
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Question 8 (¢)

This indicative content six mark item required candidates to consider the relative importance
of two molecule types, when given data about the percentage composition of the molecules
in the cell surface membranes of two cell types. Many candidates offered a good level of
understanding about the role of lipids in Schwann cells, but some seemed less secure on the
roles of both lipids and proteins in neurones.
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A Level 1 response which was awarded two marks.

e table shows the proportion of two components found in the cell surface
membrane of two cells of the nervous system.

Motor neurone 50 40

Schwann cell 70 30

Discuss the relative importance of lipids and proteins in the cell surface
membranes of motor neurones and Schwann cells.

/ ResultsPlus

Examiner Comments

In this response, the candidate has offered a correct function for
Schwann cells and made the link between lipid content and its
insulating properties. However, as no detail has been supplied about
the function of the neurone, this answer is within Level 1.
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This is a sound Level 2 answer gaining four marks.

*(c) The table shows the proportion of two components found in the cell surface
membrane of two cells of the nervous system.

Motor neurone 50 40

Schwann cell 70 30

Discuss the relative importance of lipids and proteins in the cell surface
membranes of motor neurones and Schwann cells.
(6)
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Examiner Comments

The function of both cell types is considered along with the role of the
predominant molecule found in the cell surface membrane of each

cell. However, there is insufficient detail offered and no discussion of

how Schwann cells and their high lipid composition led to saltatory

conduction, nor a consideration as to why both cell types have lipids

present in their membranes. As a consequence, this is a Level 2
response.
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This is a detailed and accurate Level 3 answer.

*(c) The table shows the proportion of two components found in the cell surface
membrane of two cells of the nervous system.

Nat cnarinedd
ﬁ
—> Nat/kr pume-

Motor neurone 50 40

Schwann cell 70 30

Discuss the relative importance of lipids and proteins in the cell surface
membranes of motor neurones and Schwann cells.
(6)
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Examiner Comments

This candidate has given a comprehensive discussion on the role of
lipids in the Schwann cells in terms of acting as an insulator of ion
movement leading to saltatory condition. They then follow this through
with a detailed consideration of proteins within neurones. This answer
achieved all six marks.
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Question 9 (a)(ii)

This question, about protein structure, was given in the context of two forms of rhodopsin. A
pleasing number of candidates tackled it in this context but other candidates did not and so
they limited the marks available to them.

This answer was not creditworthy.

gt Yoleaghed helgyvin
(i) Rhodopsin is made of protein and retinal. The structure of rhodopsin can be~ PGPV

studied by measuring the ratio of light absorbed at 280 nm and at 500nm.

The table shows the absorbance ratio of the rhodopsin from two people, one
with RP and one without.

person without RP 2.0:1

person with RP 56:1

Explain why a gene mutation causes the difference in the absorbance ratio for

a person with
(3)
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The first four lines tended to repeat the question and data supplied
rather than offering an explanation for the difference in the absorption
ratio.

Whilst the last line refers to opsin, it does not tie this in with this
component of rhodopsin being the protein.

s ResultsPlus
<

Examiner Tip
Know what a command word is expecting. In this case, the explain
command word is essentially asking for the scientific explanation why
a gene mutation alters the ratio of rhodopsin absorbing light of two
different wavelengths.
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Question 9 (b)

Candidates were asked to describe how the movement of sodium ions in a rod cell affects
depolarisation in a bipolar neurone. There were many very commendable answers, but a
minority of candidates did not seem to appreciate that the question related to two named
cells.

The candidate has offered an answer set in both possible situations and gains full marks.

(b) Rod cells form synapses with bipolar neurones.

Describe how movement of sodium ions in a rod cell affects depolarisation in a

bipolar neurone.
(4)
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Whilst the candidate has not referred to presence or absence of light,
they have considered, at the start of the first sentence, the situations
when the sodium ion channels are open or closed. The end of the first
sentence gains the first marking point.

The second sentence partially considers the export of the sodium ions
but does not refer to the location, hence does not achieve the second
marking point.

The third sentence then delivers, in sequence, the third, fourth and
fifth marking points, for a total score of four marks.
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Question 9 (c)(i)

Candidates were invited to describe the role of phytochrome in long-day plant flowering. It
was clear that many had an excellent grasp of this topic area and delivered thorough
answers. However, it was not uncommon to read responses that referred to plant growth
rather than flowering.

This is a sound response that was able to gain both marks and offers the two most
frequently seen mark points.

{(c) Some plants only flower when the days are long and the nights are short. They are
known as long-day plants.

(i) Describe the role of the photosensitive pigment phytochrome in the flowering
of long-day plants.
- (2)
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~ ‘\/ ResultsPlus
/‘--. Examiner Comments

The first four lines detail the correct phytochrome conversion in the
presence of light for the second marking point.

The last two lines identify that a high level of phytochrome far red is
required to trigger flowering, hence the third marking point can be
credited here.
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Question 9 (c)(ii)

In this question, candidates were asked to devise an investigation to identify whether a plant
was long-day or short-day. A number of candidates provided clear and complete answers but
many did not offer suitable time periods of light/dark exposure. Likewise, a sizable minority
of the cohort referred to growth rather than flowering.

This answer illustrates a commonly seen response that did not achieve any marks.

(ii) Devise an investigation to find out if a species of plant is a long-day plant or a
short-day plant.

\

.--"----'I

~ { ResultsPlus
/—-._ Examiner Comments

The reference to light and dark was too general to be awarded the first
marking point. The second sentence refers to the level of flowering
success rather than whether it flowers or not, so would not gain the
third marking point.
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A suitable answer that was awarded all of the available marking points for three marks.
(i) Devise an investigation to find out if a species of plant is a long-day plant or a

short-day plant.
(3)
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Examiner Comments

The reference to more or less than 12 hours of light is the first marking
point, whilst the statement about controlling water and minerals would
gain the second marking point. The final two sentences can be credited
with the final mark point.
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Question 10 (a)(i)

To tackle this calculation, candidates had to identify the mass of unsaturated lipid present.
This alluded a minority of candidates but many were able to do so, and then follow through
the calculation to gain the mark.

A clearly laid out calculation.

10 Doctors believe that about 28% of the adult population in the UK are obese. This can
lead to a number of health-related conditions including coronary heart disease.

(a) Food packaging often contains nutritional information.

The table shows some nutritional information about chocolate biscuits.

Energy content 700 kJ 8

Fats 7649 1 709
of which are saturated 4749 23 20g
Sugars 20349 23 9g

() Calculate the percentage of fat present in the biscuits that contains carbon to
carbon double bonds.
(1)

16 - 67 = 21

29 e
- =

37.2%

%

/ ResultsPlus

Examiner Comments

This answer gains the available mark for its correct answer.
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Question 10 (a)(ii)

In this calculation candidates had to work out the number of biscuits needed to exceed the
recommended daily sugar intake. Many took this in their stride and also realised that a whole
number was needed.

A calculation that gained 50% of the available marks.

(i) Calculate the number of biscuits needed to exceed the recommended daily
intake (RI) for sugar.
(2)

\( / ResultsPlus

Examiner Comments

This candidate correctly worked out the mass of sugar in each biscuit
for the first marking point.

5\ ResultsPlus

\ Examiner Tip

Remember that it is always worth showing working, as a proportion of
the marks may still be achievable, even when the answer is incorrect.
This example shows that the candidate still gained half of the marks on
offer.
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A comprehensive response that gained both marks.

(i) Calculate the number of biscuits needed to exceed the recommended daily
intake (RI) for sugar.
(2)

20.% =4 109

2 g 3.3
- 5 0}5 OIO = - .::‘ -dﬂ.ﬂil
J @ rtc;gw"‘wd
5 = | 8 exceed
Answer ..... IS’ _______________________________________________

N

¢ &{ ResultsPlus
/---. Examiner Comments

This candidate appreciated that the question asked for the number of
biscuits need to exceed the sugar RI, so suitably rounded up to 18, for
both marks.

\

| Examiner Tip
Make sure that all aspects of the question are complied with, such as
the number of biscuits in this case.
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Question 10 (a)(iii)

Candidates were required to use the data provided in the table to calculate the daily
recommended intake of energy. Many were able to successfully achieve the answer but some
candidates did not give their value in standard form as requested.

Unfortunately this candidate response gained no marks.

(iliy The energy content for four biscuits and the percentage of total
recommended daily intake can be used to calculate a recommended
daily intake.

Calculate the daily recommended intake of energy from the data in the table.
Give your answer in joules and in standard form.

(2)

N { ResultsPlus
/---.. Examiner Comments

Whilst this answer offered 8750, this could not be given the first
marking point as their answer is given in the context of joules rather
than kilojoules.

'f \ ResultsPlus
<\

) Examiner Tip

Always be mindful of the units being used.
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A nicely laid out answer that included units at all stages.

(Hl) )The energy content for four biscuits and the ant_ggt of total
recommended daily intake can be used to calculate a recommended
daily intake.

Calculate the daily recommended intake of energy from the data in the table.
Give your answer in joules and in standard form.

(2)

O] = 37

(‘?o O+ &)X 0o
= 31503

X 1000 = 3 750000

J

ResultsPlus

Examiner Comments

This answer gained both marks for the correct answer.
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Question 10 (b)(i)

In this question, candidates were expected to consider the data provided in the table so they
could then describe the effect of BMI and age on the development of coronary heart disease
in women. It was most gratifying to note that the majority of candidates were able to do this

so clearly.

This answer only focused on the relationship between BMI and the incidence of CHD.

(b) The Million Women Study was set up in 1996 and considered aspects of the
health of UK women.

Using data from this study, scientists investigated the effects of various factors on
coronary heart disease (CHD).

The scientists selected one million women who had not had CHD before the
study started.

The women provided information on the following:
« BMI

+  smoking habits

+ alcohol intake

+ level of physical activity

« age at the start of the investigation.

The women were monitored for five years and the development of CHD
was recorded. The data were used to estimate the likelihood of any woman
developing CHD.

The table shows the effect of age and BMI on the development of CHD in women.

55-59 1.0 15 1.8 g 2i2
60-64 1.9 24 30 35
65-69 3.0 37 43 48
70-74 45 5.1 5.8 7.1
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(i) Describe the effect of age and BMI on the development of CHD in women.
(2)

e IOR MGNRE. the BML. € MOre WKLy A0 ARVCIoR. COonary .
e hEOYE QNSEASR ... FOr £XaMPIe. Ok aqe. @B E0 Bh.. B .. —

% nadence o
........,m.ﬁnme.ge...mu.ing..c,ﬂb_._mm,.....|...th..a.5m.1.....oQ___..ﬂ.,..s....m.maﬁ .................

- wos 8.5%. .0aa.8miof 335, This s ba0use 1o hignes.....
_.BML.. Ne.more. prone 10 dbesity ana liKely. a higiner {d intake..........

<Z§Resultsphs
Examiner Comments

The answer could be awarded the second marking point for one mark.
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An answer that gained both marks.

(b) The Million Women Study was set up in 1996 and considered aspects of the
health of UK women,

Using data from this study, scientists investigated the effects of various factors on
coronary heart disease (CHD).

The scientists selected one million women who had not had CHD before the
study started.

The women provided information on the following:

-

-

BMI

:ﬂ:;klng habits

alcohol intake

level of physical activity

age at the start of the investigation.

The women were monitored for five years and the development of CHD
was recorded. The data were used to estimate the likelihood of any woman
developing CHD.

The table shows the effect of age and BMI on the development of CHD in women,

55-59 1.0 1.5 1.8 2.2
60-64 1.9 24 3.0 3.9
65-69 3.0 37 4.3 48
70-74 4.5 5.1 5.8 7.1
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(i) Describe the effect of age and BMI on the development of CHD in women.
(2)
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Examiner Comments

Much of this response was essentially a repeat of the data. However,
the last sentence, on the last two lines, can be credited with the first
and then second marking points respectively.
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Question 10 (b)(ii)

This was a six mark indicative content item in which candidates were asked to evaluate data
provided in both a table and three graphs. Many candidates were able to demonstrate their
ability to analyse the two plots on each of the three graphs but it was less common for
candidates to also then include age and BMI data from the table in their response.

65 GCE Biology A 9BNO 02



This is a Level 1 response.

*(ii) The graphs show the effect of three different lifestyle factors on the
development of CHD in women.

A: By smoking 30

-

25

Percentage 20
incidence 15

of CHD over
20 years (%) 10

5

0

Current smoker

Never smoked

225 25.0 275 30.0 325 350 37.5 40.0

BMI

B: By physical activity 30

25

p eZO

incidence

of CHD over '°
20 years (%) 10

5

0

Inactive

225 250 275 30.0 325 350 37.5 40.0

C: By alcohol intake 30
25

Percentage o

incidence 15
of CHD over
20 years (%) o

5

0

BMI

Non-drinker of alcohol

Alcohol drinker

225 25.0 27.5 30.0 325 35.0 37.5 40.0

BMI
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Evaluate the information provided in the table and graphs to determine which
factors are most likely to increase the risk of CHD in women,

(Pwm-slmaa (6)
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ﬂ ResultsPlus
Examiner Comments

The candidate makes a valid, but general, evaluation between smoking,
activity level and alcohol intake. The BMI reference does not relate to
CHD. As a consequence, this response gained one mark.
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The candidate has offered an encouraging Level 2 response.

*(ii) The graphs show the effect of three different lifestyle factors on the
development of CHD in women.
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Evaluate the information provided in the table and graphs to determine which
Tactors are most likely to increase the risk of CHD in women.
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/'--‘: Examiner Comments

This answer tackles, in pleasing detail, and with manipulation of the
data, smoking versus non-smoking, activity level and alcohol intake as
well as BMI on CHD incidence in women in the Million Women Study.
Four marks can be given.
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As this answer includes an evaluation of all three lifestyle factors, BMI and age it falls within

the Level 3 band.

*(ii) The graphs show the effect of three different lifestyle factors on the
development of CHD in women.
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C: By alcohol intake 30
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Evaluate the information provided in the table and graphs to determine which
factors are most likely to increase the risk of CHD in women.
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\( / ResultsPlus
/'--t Examiner Comments

Whilst all the various factors are evaluated, and the numerical data is
manipulated, the reference to BMI and age lacks detail as does the
conclusion, hence five marks given rather than six.
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Paper Summary

Based on their performance on this paper, candidates should:

Make sure they fully appreciate the meaning of the command word being used in each

question to help target their response.

Check the mark value for each question item as this can help inform the level of detail

required in the response.
Look to tailor answers to the context of the questions.

Consider showing their working in calculation questions, including making sure that any

conversions between units are taken into account.
Make sure that handwriting is sufficiently clear.
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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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