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Introduction

This was the first sitting of the AS paper 8BI0/01: Core Cellular Biology and Microbiology
designed to assess Biological Molecules, Cells, Viruses and Reproduction of Living Things.

It was very pleasing that every mark on the paper was accessible to candidates and all
questions achieved every mark possible. The level of demand was significantly higher than
previous AS papers with far fewer ‘easy’ marks and it was significantly more demanding
to achieve full marks for the longer questions and many of the shorter ‘explain’ questions
because of the much tighter mark scheme where candidates are no longer able to score
full marks on a question without answering the question fully. Where able candidates were
able to respond appropriately to each question few did it consistently across the paper so
relatively few candidates scored highly across the whole paper. As a result the mean mark
for the paper was lower than AS exams in recent years, although it was the same mean
mark achieved for the first AS papers at the time of introducing the last significant change of
specification and there were no re-sit candidates.

Questions that demanded recall tended to score very well, e.g. when asked to describe the
process of translation. However, when asked to analyse and explain data and apply their
knowledge in unfamiliar contexts (e.g. density gradient centrifugation) many candidates
found the marks harder to obtain.

Many candidates did very well with the questions testing their understanding and ability to
apply mathematical skills. Unfortunately a significant number of candidates struggled with
the calculation questions and many were left blank. These are higher demand than past
mathematical questions and this is an important part of the new specifications. Did those
candidates who left these blank forget their calculators or suffer from a lack of numerical
confidence?

Some candidates lost marks through not reading the question carefully or poor literacy;
others through carelessness, for example by not making a clear comparative statement or
only making one clear statement when a question carries two or more marks.

GCE Biology 8BIO 01
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Question 1

These four multiple choice questions discriminated well, with most having just over 50% of
candidates getting each one correct.

a: most candidates correctly identified A the anther as the part where pollen grains are
made.

b: less than 50% of candidates identified the correct chromosome numbers for the nuclei.
The most common incorrect response was C (7, 14)

c: 50% of candidates identified nucleus Q dividing by mitosis as the correct answer. The
most common incorrect response was B with nucleus P dividing by mitosis.

d: 54% of candidates identified that there was only one correct statement. The most
common incorrect answer was to state C that there were two correct statements.
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Question 2 (a)(i)

Question 2(a) was designed to test the specification point 1.1ii “know the structure of the

hexose glucose” and 1.1iii “....condensation reactions forming glycosidic bonds ....” in an

applied manner that tests some simple mathematical skills.

Candidates needed to recall the biological knowledge that the formula for glucose is
C6H1206 and that maltose is formed from a condensation reaction between two glucose

molecules. They were provided with the molecular mass of each element and the molecular
mass of one glucose molecule so no additional chemical knowledge beyond the specification
(where they also need to know the structure and properties of water 1.7) and the
information provided was required. Please note that the Maths guidance says at the top of

each page ‘assessment is not limited to the examples given below".

2(a)(i) was extremely well answered by the vast majority of candidates, with both marks
being awarded. Many of the responses were very clear and laid the answer and working out

logically.

A few candidates left this blank, perhaps showing a fear of chemistry or numeracy. Other
candidates failed to recall the molecular formula for glucose so struggled to get the totals to

add up to 180.

This response gained both marks available.

(i) Explain why the molecular mass of one glucose molecule is 180.

........................ Si.mon......i.!_&..\m R S WO 0 P ———

{ ResultsP
/\ Examiner Comments

This is a typical example of the majority of clear
logical correct responses for the question.
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This response gained both available marks.

(i) Explain why the molecular mass of one glucose molecule is 180.

(2)

Examiner Comments

Although the candidate has not clearly stated the formula
for glucose they have demonstrated it through a clear
description of how many of each element makes up a
molecule of glucose and how the total adds up to 180.

This response gained one mark.

.............................................. 5
______ Noss. .|

<J\/ ResultsPlus

recalled the formula for glucose, but did
not go on to show how the formula gives
rise to the molecular mass of 180. They
have avoided the information given and
made no attempt at the calculation so
do not gain the second mark available.

GCE Biology 8BIO 01

(i) Explain why the molecular mass of one glucose molecule is 180.

N
Examiner Comments Q & =
This response is typical of those that Examiner Tip

Always show your working for
calculations - even if your answer

is wrong you may show your
understanding in stages of the
calculation and get awarded some of the
marks available.




This response gained no marks.

(i) Explain why the molecular mass of one glucose molecule is 180.
(2)
__________________________________________ H@\ucoaemdew\eﬁwépu?o(—(m'mn

ﬁ ResultsPlus

Examiner Comments

This response is typical of those who did not
recall the formula for glucose and therefore could
not use the information provided effectively.

This response scored no marks.

(i) Explain why the molecular mass of one glucose molecule is 180.

(2)
Which tonf C \of

by D Gons

Examiner Comments

This candidate did not recall the correct formula for
glucose. They have however, made an attempt to
deduce the formula from the information given about the
molecular masses and their collection would add up to
180, but they haven't shown how it was calculated.
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Question 2 (a)(ii)

The majority of candidates clearly understood that maltose is made of two glucose
molecules by showing the molecular mass for two glucose molecules added together
correctly. Some candidates left this as their final answer, but the many responses showed a
clear subtraction of the mass of a water molecule from this result to gain both marks.

This response gained both marks available.

(ii} Calculate the molecular mass of maltose.
(2)
JLEO 4+ 4%Q = ECDG
360 - A6 - =313
Answer ... AL

Plus 2/

Results¥

Examiner Comments

Examiner Tip

Please note - take care of your handwriting
so that numbers and letters are clear and
unambiguous. For example in this example
the initial calculated response would not
have received the second mark because

it looks like 343, but the response on the
answer line was interpreted as 342 so given
both marks because of the clear differences
between the 3 and the 2.

This response is typical of the logical way
many candidates tackled this question.
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This response gained both marks available.

(ii) Calculate the molecular mass of maltose.

> My L2

s

Examiner Comments

This candidate went the long way for calculating the answer, by working
out the formula for maltose and then calculating the mass correctly.

This response gained one of the two marks available.

(ii) Calculate the molecular mass of maltose.

130 % 180

ﬁ ResultsPlus
Examiner Comments

This is typical of the many responses that correctly identified maltose
as being made up of two glucose molecules so added them together

for one mark. However, they did not recognise that water is removed
in a condensation reaction so did not subtract the mass of one water
molecule that would have been needed for the second mark.

@m Ctz sz Qn > agltos,

(2)

Answer 3@0 ___________________________________
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This response gained no marks.

(ii) Calculate the molecular mass of maltose.

[/I’l H’Ll«r ®1’L
MWlxg lf)mtly; {’Ls(lfww

LH‘{;LUL v CLHQCB«:. ClLHLuﬁll—Hﬂ - C

(2)

= Answer ...

...... I 1"’1201;

ﬁ ResultsPlus

Examiner Comments

This candidate successfully calculated the
molecular formula of maltose. Unfortunately,
they did not read the question carefully enough
and did not provide a molecular mass so could
not gain either of the marks available.

ResultsP

Examiner Tip

us

Always read the question carefully.

This response gained no marks.

(ii) Calculate the molecular mass of maltose.

190 = 2 * 20

(2)

Answer .. 200

ﬁ ResultsP

Although this candidate recognised that
maltose is made of two glucose molecules
1804180 does not add up to 360 so they
did not gain the 1st mark available.

A
Examiner Colelrfs Q RGSUltSUS

Examiner Tip

When making calculations it is worth
doing a quick check to make sure the
magnitude of the nhumber makes sense
to avoid simple errors like this one.
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Question 2 (b)

The majority of candidates were able to distinguish the 6C sugar from the 5C sugar, often
with reference to hexose and pentose.

Some candidates were able to gain the second mark usually for correctly stating both the
molecular formula of glucose and ribose, with a small number stating that ribose had two
less hydrogens and one less oxygen than glucose.

A few candidates lost the mark by referring to carbon, oxygen or hydrogen molecules.

Some candidates gave differences between the uses of the sugars rather than structural
differences as commanded in the question.

Several candidates referred to having isomers as a structural difference.

However, both glucose and ribose have isomers.

This response gained both marks available.

ros 7
KA
(b) Give two differences between the structure of a ribose molecule and the structure

of a glucose molecule.
(2)

S

ResultsPlus

Examiner Comments

This response compares the number of carbon, hydrogen
and oxygen atoms in each molecule for both marks.
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This response gained both marks available.

(b) Give two differences between the structure of a ribose molecule and the structure
of a glucose molecule.

(2)

This response gains marks for comparing pentose and hexose and
using the correct formulas. However, they would not have got a
mark for the comment on isomers as ribose also has isomers.

This response gained one of the two marks available.

(b) Give two differences between the structure of a ribose molecule and the structure
of a glucose molecule.

(2)

..................... A.Cxp0se. koo 0nly 1. AQ. akoens..of hagdio

..................... mhm&mwgmemq@mma

ﬁ ResultsPlus

Examiner Comments

This response gained a mark for comparing the number
of carbon atoms. They would have received the second
mark if they had compared the oxygen as well as the
number of hydrogen atoms in the molecules.
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This response gained no marks.

(b) Give two differences between the structure of a ribose molecule and the structure
of a glucose molecule.

ﬁ ResultsPlus

Examiner Comments

This response is not worthy of any credit. There

are no clear correct comparisons and illustrates a
couple of common mistakes: reference to carbon
molecules and reference to carbon double bonds.

GCE Biology 8BIO 01
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Question 3 (a)

In order to gain full marks for this question, candidates had to refer to the polarity of the
water molecule. Otherwise a maximum of two marks would be awarded in this case.

The question was well answered by the majority of candidates usually gaining two or three
marks. Descriptions of polarity, included the dipolar nature of water and in a very few cases,
the description of slightly positive H’s and a slightly negative O. There were even some good
descriptions of unequal electron sharing. However a few candidates lost this mark due to
describing full ionic charges. Many candidates included hydrogen bonding and/or cohesive
properties in their descriptions. With some excellent responses clearly explaining the
connection between polarity and hydrogen bonding. A few described adhesion instead of/

in addition to cohesion which was not relevant to the question asked. As were the frequent
references to other properties of water such as the specific heat capacity.

Some candidates were able to explain how the net inward force was created at the surface.
They were able to express themselves well, using appropriate terminology, in demonstrating
an understanding of why water has a high surface tension.

This response gained all three marks available.

(a) Explain how the properties of water molecules result in surface tension.

....... weker.... mOlec ALES..... "ﬂhlddf’mjf D E;Om:ls bebneen.... H"hwnk&
ot Bak RS VRO COBRSL..... 0. holels 1-090“41
S(.rt:.:r\\rj[& H&fc! rrﬁa{D ___________ boncl 4. Fc 2B DOCEL N ... PCHE S Do,

Pc'(ﬁf .......... molecnde  and.. e & f!lw ........ .‘S&U}j __________ Ok.....Qne..... M0 lecwile....
ot abtraded  to  He & AGEN... CF.... OB The. .. hydoegen
borels  a®... St'-rD'U .......... gx.r:’.f..ﬁf.f: .......... et . o bxe@l-{f of... thee.. }Z}-d _______

ertes.....dOCs.. k... Ol Eneugh.... toece.... k0. Oueont. . thase.

Plus

Examiner Comments

This response gained marks for the hydrogen
bonding, cohesion and polarity of the water.
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This response gained all three marks available.

(a) Explain how the properties of water molecules result in surface tension.

3
(S 3

| CONEST A
skondosd. . skQke.. Ihe gy a ol fcng __________ WAQXSC
_MOlecUes . meQn. . Aneu SO s0qetnel..and on .
A0e suHoe | OF _Ehe woker. aNelt s 0 T\U“J ......... A OWer,
_ONeONING . Ane..ALEo) Al MNOIECUIES. . oniu. NONS .
domnwoard. ond. . sidetdouys. . JOICES . Meaninoy
i fension. cletted ok the  susface. (Sce weloy

SL\:S{QCE
NN I La\f’ﬂ,"‘
below ¢y}
¢ Q-
§7es
-/ A
Examiner Comments

Examiner Tip

This response gained marks for cohesion
and the dipolar nature of water. It also
provided a good example of a response that
shows how surface tension is created.

Don't forget that simple diagrams like
this can be included in answers and can
often add clarity to your explanations.

GCE Biology 8BIO 01
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This response gained two of the three marks available.

(a) Explain how the properties of water molecules result in surface tension.

(3)

hackd. gel

. (mamm+afm5 .......................... Ui bo_asie PR lempratve

Géj pales - KAales § abn  rieduy 140

5isultcsmus: Q ResultsPlus

Examiner Tip
This response gained marks for the ] )
polarity of the water and the ability to When selecting properties of
form hydrogen bonds. They have confused molecules/structures, etc pick those
adhesion and cohesion and the rest of the that are relevant to the context of the
properties given in this example, although question - in this case surface tension.

true, are not relevant to the question
asked so are not worthy of credit.
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This response gained just one of the marks available.

Wl af ... &j’h%af .....

(a) Explain how the properties of water molecules result in surface tension.

N W%z __________ FLOATE .o

ﬁ ResultsPlus

Examiner Comments

held together strongly.

This response gained one mark for the description of the
polarity of the water molecule. Please note if they had
not already included the description of 'slightly' in relation
to the charges they would not have got the mark for the
later description of the negative end being attracted to
the positive end as that could be easily interpreted as a
full ionic charge and a description of an ionic bond.

To gain full marks the candidate should have mentioned
hydrogen bonds and cohesion and not just that they are

GCE Biology 8BIO 01
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Question 3 (b)

This question demonstrates the increase in emphasis and expectations with respect to
maths in this specification. Many candidates coped well with the maths and appropriate units
in (i) and gained two or all three marks. Some, however, became confused about decimal
points, number of zeros, standard form and units. There was a minority a candidates who
barely attempted the calculation.

In the first part of this question, many candidates were able to calculate the force correctly
and show how they did it. Many also divided by 20 to get the correct figure for the answer.
However, a significant number of candidates lost a mark for failing to note the units
involved, or for giving incorrect units.

A significant number of candidates just left their answer at the initial calculation of the force.

A consequential error was allowed in part (ii) for the incorrect answer being carried forward
from part (i), so that the comparison of forces could still be made in the second part of the
question. Most candidates used a suitable figure for surface tension from the graph. With
the majority then going on to describe the surface tension force being greater than that of
the force exerted by the pond skater, thus partly answering the question. The more able
candidates realised that to fully answer the question, one had to extrapolate the figures and
explain that beyond 15°C the force of surface tension would still be greater than the force
exerted by the pond skater. Some really good answers included an extrapolated estimated
value for surface tension which indicated a warm day.

This response gained all six marks available in total for b(i) and b(ii).

(i) Calculate the force exerted by the pond skater for each millimetre length of
contact with the surface of the water.

Give your answer in standard form.
(3)

Wt i ped skdler = o 210" kg x 4.4
= ibxw " AN
].quw'q‘ N

o.ox M

[

q‘ -f X .’ﬂﬁy} /Ur';-'l

Answer ... AT
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(ii) This pond skater can stay on the surface of water even on a hot day in summer.

Use your calculated value and the graph to explain why this pond skater can
stay on the surface of water.

M the sigface . (Total for Question 3 = 9 marks)

Examiner Comments

This response calculated the force exerted per mm correctly

and used suitable units in the answer. They also compared this
calculated value with suitable figures from the graph, recognising
the scale of the effect of temperature on the surface tension of the
water to gain all three marks for the second part of the question.

GCE Biology 8BIO 01
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This response gained five of the six marks available.

(i) Calculate the force exerted by the pond skater for each millimetre length of
contact with the surface of the water.

Give your answer in standard form.
(3)

(.02 xAa g =046

O-\6= zoz A Fx1073

L

(i) This pond skater can stay on the surface of water even on a hot day in summer.

Use your calculated value and the graph to explain why this pond skater can
stay on the surface of water.

(3)

A
ﬁ ResultsPlus J/ () Result<Pl
Examiner Comments O esu ~1uS
Examiner Tip
The calculation was completed correctly for
a force per metre. However, because the
complete unit was not included it could not

be awarded the third mark.

Do take care to try and write
legibly to help the examiners and
ensure they can read exactly what
you meant to say.

The use of the graph for the explanation was
good and gained all three marks available.
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This response gained just one of the six marks available.

(i) Calculate the force exerted by the pond skater for each millimetre length of
contact with the surface of the water.

Give your answer in standard form.

® 0.0Q9 —> KS

(3)

0.-02 _
6§ o0 -0-00002\(9

@ O.0000OA X Q] = 0.000196
0 0066

107%x 1.96

0 000 q¢ wower 1.36X107

(i} This pond skater can stay on the surface of water even on a hot day in summer.

Use your calculated value and the graph to explain why this pond skater can
stay on the surface of water.

T pond Ckakr_oa Sty on tL Soroct peceme o
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ﬁ ResultsP

us

Examiner Comments

For (b)(i) the candidate calculated the force of
the pond skater for one mark, but did not go
on to take into consideration the size of the
pond skater as instructed in the question. They
also neglected to provide any units.

For (b)(ii) No relevant figures from the graph
have been used to make a comparison with
the calculated value and the statement implies
that it is the force of the pond skater that goes
down with increasing temperature.

GCE Biology 8BIO 01
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Examiner Tip

Always include relevant units in
calculations and check (and use)
data carefully when it is provided
in questions, especially check what
the data is measuring.




Question 4 (b)(i)

4(a) The majority of candidates recognised the fatty acid would be joined to glycerol during
a condensation reaction forming an ester bond. The most common mistake was to think that
a glycosidic bond would be formed.

4(b)(i) In this question the vast majority of candidates gained a mark for stating (or
describing) the positive correlation between temperature and membrane fluidity clearly.

Many candidates recognised the more dramatic change in fluidity between the solid-like
state and the liquid-like state and so gained the second mark. This mark could be gained by
referring to the greater gradient. Often, however, the mark was not gained as candidates
referred to an increase rate, which cannot be the case as there is no information given about
time.

This response gained both marks available.

(i) Describe the relationship between membrane fluidity and temperature as
shown by this graph.

(2)

un reane 5 e Pendbo,a

Plus

Examiner Comments

An example of a clear concise description of the trend
with clarity of when the greatest rise in fluidity occurred.

GCE Biology 8BIO 01
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This response gained one of the two marks available.

(i) Describe the relationship between membrane fluidity and temperature as

shown by this graph.
(2)
As e tempenhvie ncreoses e membioune. foadi .

meassd.. The rate. . o mmeM/«waﬁbzz_h}m#
uwound.. tie. nuddle.. mfﬂ@q/@eév '

ﬁ Results#

Plus

Examiner Comments

This response is typical of the many responses that
recognised the trend, but did not gain the second mark
because of inappropriate use of the word 'rate' and/or being
too vague about the point where the gradient changes.
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Question 4 (b)(ii)

The majority of candidates were able to use the data from the graphs to spot the effect of
the differences in fatty acid type or structure on melting points and thus managed to score
2 or 3 marks for this question. However, a disappointing number of candidates failed to
recognise the trends clearly.

Some responses referred to the effect of temperature on the fatty acids.

Some candidates were able to use the information about the melting points to make
deductions about how the composition of membranes could affect the fluidity of the
membrane.

There were extremely few instances where candidates commented about the lack of
temperature values on the sketched graph and the effect that could have on any conclusion
made.

This response gained three of the four marks available.

The student stated that membrane fluidity depends on the fatty acids present.

Analyse the data in these two graphs and the sketched graph to comment on
this statement.

Tn... W hi. on

Wtne, .. ok tew t ”
’lﬁz, wa:( ................................................................................................. Scawsl:m ................. o

Plus

Examiner Comments

This candidate correctly identified two of the trends from the graphs provided,
i.e. the comparison between the melting points of saturated and unsaturated
fatty acids and the effect of the number of double bonds. They went on to
make an inference about how this would affect membrane fluidity.

They just missed the clear trend for saturated fatty acids about chain length
and melting point by considering all of the data on the graph together.

GCE Biology 8BIO 01

25



This response gained two of the four marks available.

The student stated that membrane fluidity depends on the fatty acids present.

Analyse the data in these two graphs and the sketched graph to comment on
this statement.

ﬁ B?nsuncsﬂust @ ResultsPlus

i i Examiner Tip
The most common mark for this question was two

and this is a typical example of a response that It is important to learn to evaluate and
has correctly identified two trends from the graphs analyse the information presented on
provided (comparison between saturated and graphs or in tables in order to answer
unsaturated and the chain length) for two marks. the question which is actually asked or
However, they did not use all of the data available comment effectively on the data.

or linked the trends back to the original sketched

graph to address the student's statement. This is an important skill for this

specification.
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This response did not gain any marks.

The student stated that membrane fluidity depends on the fatty acids present.

Analyse the data in these two graphs and the sketched graph to comment on
this statement.

(4)

...... I AN LSt grap nEshaws enok o satwased

(Total for Question 4 = 7 marks)

\n Yhescetched groph , ke \snt ooy Wt
yee 6}; MM\SM W@ Us! Sy e used
MW Sowe @tk eonCiude. wing dnk

ﬁ ResultsPlus N _.
Examiner Coﬁ1 ments S Results

Examiner Tip

This response is a typical example of the
responses of candidates who did not refer to
the axis of the graphs carefully and therefore
often produced ambiguous or incorrect
statements about the data presented.

When presented with a graph
carefully check what is measured
on each axis.

GCE Biology 8BIO 01
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Question 5 (a)

5(a) Many candidates were able to gain one mark for naming an appropriate solute. A
number of responses referred to cytoplasm or a named organelle and so did not gain this
mark.

Only a very few candidates were able to explain why what they suggested would be found
in this component W, as they were less dense than 1.09 gcm-3. Most responses did not
attempt and explanation or merely stated that they were light or not dense, not using the
information presented to them in the diagram.

5(b) The vast majority of candidates correctly identified lysosome and Golgi apparatus
as being found in X and Y respectively. The most common mistake was to get those two
organelles the wrong way round, choosing B instead of C.

This response gained both marks available.

(a) Component W was present after centrifugation.

Explain what might be present in component W other than water and salt.

ﬁ ResultsPlus

Examiner Comments

This candidate correctly identified that no organelles would be
present and gave an enzyme as something credible that could
have been present in the layer. This is a relatively rare example
of a candidate who went on to explain why it would be present.
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This response gained one of the two marks available.

(a) Component W was present after centrifugation.

Explain what might be present in component W other than water and salt.

ﬁ 0
ResultsPlus ()
Examiner Comments O

Examiner Tip

The candidate has correctly identified that solutes
from the cytoplasm are likely to be in component W.
They would have gained the mark for solutes or urea.
However, we did not credit sugars because it was

Just naming something is never
going to be sufficient to gain two
marks for an 'explain' question.

a sucrose column and sucrose is a sugar, although
specific named sugars like glucose were credited.

This response is typical of the vast majority who did
not explain why it would be found in this layer, i.e. it
is less dense than 1.09 gcm=3.

This response gained no marks.

(a) Component W was present after centrifugation.

Explain what might be present in component W other than water and salt.

<EP ResultsPlus

Examiner Comments

Several candidates recognised that the cytoplasm
rather than any organelles would be found in this
top layer. Unfortunately once the cell has been
disrupted the cytoplasm is not kept together as an
identifiable component so only substances from
the cytoplasm were deemed worthy of credit.

GCE Biology 8BIO 01
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This response gained no marks.

(a) Component W was present after centrifugation.

Explain what might be present in component W other than water and salt.

Examiner Comments

This is an example of a typical in correct response that
names an organelle that would not be present in the
top layer. Some candidates even named organelles
that had their densities stated in the table provided.

GCE Biology 8BIO 01
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Question 5 (c)

Many candidates correctly identified the nucleus or the ribosomes as being present in
component Z, thus scoring one mark.

However, a surprising number of candidates stated that the organelle present in Z might
be mitochondria, lysosomes, ER or Golgi Apparatus, despite these being given in the
accompanying table as present in other fractions of intermediate densities, therefore failing
to effectively use the information presented to them.

A number of candidates realised that ribosomes were also extremely dense and may be
found in this component of the gradient.

A small number of responses referred to plant cell organelles, despite the fact that the
question stem told them that this density gradient separated the components of animal
cells.

The majority of candidates gained the second mark for stating that the nucleus was the
largest organelle or that it was the organelle which was most dense. Some also referred to it
containing very dense material to gain this mark.

Some candidates referred to these being more dense than 1.22 or more dense than
mitochondria, thus using the information given in the question effectively.

This response gained both marks available.

(c) Explain which other organelle would be present in component Z.

ResultsPlus

Examiner Comments

This response gained a mark for suggesting a suitable
organelle - the nucleus, and explaining why it would be
there (largest and contains dense DNA and protein).
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This response gained no marks.

(c) Explain which other organelle would be present in component Z.
- (2)
LRveestire  GoMou—ae—  ONMTOCON LA 0 COQWAR. M
......... L e ongd.. SNy (0. A5 M0 00 A A AOWIN. A
.............. Sotunkton. i YA SR OGN e
2. 2
ResultsPlus J/ "\ ResultsPlus
Examiner Comments Examiner Tip
This response is typical of many which gave Read and refer to all of the information
mitochondria as their answer despite the provided in the entire question and not
mforn?]atlczln_ te_IImE thelr;”ln the density of the just that in a specific item to help you
mitochondria in the table. construct your answers.
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Question 5 (d)

The vast majority of candidates gained a mark for recognising that the presence of
ribosomes on rough ER contributed to a higher density.

Fewer candidates managed to explain how the two ERs could be separated through the idea
of using smaller intervals of density and even fewer stated that a density range between
1.15 and 1.19 should be used for this.

Some candidates suggested repeating the experiment at a density of 1.16gcm[13, which
would not have separated the two ER’s.

Some responses gave details of the functions of rough and smooth ER, instead of answering
the question asked.

This response gained no marks.

(d) Explain how rough endoplasmic reticulum can be separated from smooth

endoplasmic reticulum using density gradient centrifugation.
(2)

______________ mm LOer  bevng AN N G

ﬁ ResultsPlus

Examiner Comments

This candidate has not stated what would cause
the different densities or which would be most
dense, or suggested how they could be separated.
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This response gained one of the two marks available.

(d) Explain how rough endoplasmic reticulum can be separated from smooth
endoplasmic reticulum using density gradient centrifugation.
(2)

mua« indoplerwne, fbcolvwn e cloosores

Swumrhrwwc CRAL UAUAL L).‘m-»(j

01, ke /R 7L Yot vaf-ﬂrlmmﬂofuwﬂ
H“""’ i v Swaoort esmatp plesdvan ¢ (Total for Question 5 = 7 marks)
(AN U, |

Y et e l.lﬁgtm;}"
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Examiner Comments

The response gained a mark for explaining why RER
is more dense, but did not explain how they could be
separated using density gradient centrifugation.
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This response gained both marks available.

(d) Explain how rough endoplasmic reticulum can be separated from smooth
endoplasmic reticulum using density gradient centrifugation.

(2)

Examiner Comments

This candidate correctly identified that RER would be more
dense and correctly suggested using smaller intervals of
sucrose density in order to separate the two components.

This response gained both marks available.

Explain how rough endoplasmic reticulum can be separated from smooth
endoplasmic reticulum using density gradient centrifugation.

(Total for Question 5 = 7 marks)

ResultsPlus

Examiner Comments

Another example of a response that explains how
they can be separated and why it would work.
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Question 6 (a)
The majority of candidates gained a mark for recognising that mitosis is needed for growth,
repair or asexual reproduction.

However a relatively common mistake was to refer to growth of cells or repair of damaged
cells, instead of replacing cells, or growth of tissues or the organism.

Significantly fewer candidates gained the second mark by making reference to producing
genetically identical cells, or did not gain this mark as they did not qualify their statement
with the word “genetically” or to say that they had the same genetic information.

Only a few responses referred to “clones” or to “cells with the same number of
chromosomes” being produced.

This response gained both marks available.

(@) Explain why cells carry out mitosis.

ResultsPlus

Examiner Comments

Marks were scored for producing genetically
identical cells and for growth, etc.

This response gained one of the two marks available.

(a) Explain why cells carry out mitosis.

e cav of doumoopd s (@)

A
Results#lus Q Bisu

Examiner Comments

In addition to the correct point, this response

This response gained a mark for also demonstrates a relatively common mistake/
recognising that mlto_S|s is needed misconception. Mitosis does not repair cells
for asexual reproduction. (so this alone would not have gained a mark.)

Mitosis may replace damaged cells to repair
tissues, it is not used to repair individual cells.
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Question 6 (b)

The majority of candidates recognised that this was a synthesis stage and most of them
easily picked up 2 marks for reference to DNA synthesis or for DNA replication and the DNA
content doubling.

A significant number of candidates included details describing the process of replication that
was not needed for this question.

Few candidates referred to the formation of chromatids with the majority of candidates
mistakenly stating that the number of chromosomes doubled.

This may be a natural assumption due to the process of replication, but demonstrates a lack
of understanding of the nature and behaviour of chromosomes during mitosis.

This response gained all four marks available.

(b) Explain what happens to the DNA content and the number of chromiosomes in
the stage labelled K.

........ I 7o)\ SN w2 N O W 73V, \ SR S I V.V N O, - W1 W'~ WO

ﬁ ResultsPlus

Examiner Comments

This response gained marks for:

e DNA replication;

e DNA doubles;

e number of chromosomes stays the same;

e because each chromosome is now two
chromatids joined by a centromere.
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This response gained just one of the four marks available.

@plain what happens to the DNA content and the number of chromosomes in
e stage labelled K.

Examiner Comments

% ResultsPlus

This response gained a mark for recognising that DNA
replicates. However, they then state that DNA content does not
change - the sequence of the DNA should not change but the
content would double (unlike the number of chromosomes).

This response gained two of the four marks available.

(b) Explain what happens to the DNA content and the number of chromosomes in
the stage labelled K.

Mis greie s callad S-plelc (s.av-.hus‘-s). (4)

ADNA_seplicakion. OCLrS. Prik. walicase. "un2igS ha DA
....... b Lalix breakug e hydemgen bards behcen o
bases. New bases. ecrme in. .. and  taakche u?’bﬁ\a..m ....................................................

MJ:]m ...... Me.. @;Mmap\a&?mwbmqumm&.
_pases fo. make 6. m..asiwmd.h:m;&'mh.ﬁma- ..... =3 olweciima ...
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Resullslus OO ResultsPlus

Examiner Tip

Examiner Comments

Marks were gained by this response for
recognising DNA replication takes place
and it results in the amount of DNA
doubling.

It is also typical in thinking that the
number of chromosomes double, rather
than each chromosome becoming two
joined identical sister chromatids.

This response is typical of those that
interpret the question as 'describe the
process of replication'.

This response gained one of the four marks available.

(b) Explain what happens to the DNA content and the number of chromosomes in
the stage labelled K.

(4)

ResultsPlus

Examiner Comments

This response recognised that DNA
replicates for one mark, but did not go on
to state that the DNA content doubles.
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Question 6 (c)
The vast majority of candidates correctly identified the stage of the cell cycle labelled on the
diagram.

This gained the mark available.

(c) Name the stage of the cell cycle labelled L.

@ +0 (1)
ﬁ P
Resultslus
Examiner Comments
An example of the correct response.
This response did not gain the mark.
(c) Name the stage of the cell cycle labelled L.

(1)

ResultsPlus

Examiner Comments

This is an example of one of the more common
incorrect responses given for this question.
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Question 6 (d)(iii)

The majority of candidates gained one mark for this question, usually for identifying that
there may be differences in the material selected.

A few candidates suggested that the plants were different species despite it being stated
that the second root tip was from another plant of the same species.

Some candidates responses implied that the cells in a particular region of root tip would
all be in the same stage of mitosis, not that one sample of root tip would have cells in all
different stages.

Only a few candidates were able to describe the difficulty of identifying the correct stage of
mitosis, or that because there are so few cells in anaphase at any given time, any error in
counting would be magnified.

We would have expected more candidates to consider these aspects if they had carried out
and evaluated the practical technique.

This response gained one of the two marks available.

(iii) Explain why these two calculated values are not identical.

Examiner Comments

This is a typical example of the many
responses that correctly identified
differences in the samples selected that
could have caused the difference.
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This response gained one of the two marks available.

(iii) Explain why these two calculated values are not identical.

% ResultsPlus

Examiner Comments

This is @a much rarer example of a response that
showed awareness of the technique and the
difficulty of identifying the correct stages.
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Question 6 (d)(i—ii)

Many candidates gained the full four marks available for these linked calculations with many
showing clear working. Some candidates lost a mark for including too many decimal places
in the final answer. Answers were allowed rounded to 1 or 2 decimal places at the most. A
few candidates also lost marks through incorrect rounding of their numbers.

Some responses did not manage to find the correct answer in part (i), but the error was
allowed to be carried forward using their answer as written, so that they were able to gain
both points in part (ii) if the method used was correct.

In some cases for part (ii), the 8% value was calculated, but the candidate neglected to
subtract this value from the answer calculated in part (i), thus failing to answer the question
asked.

There were a small number of blank responses found for this item and incomplete
calculations that suggest that some candidates may not have had a calculator with them, or
they had a fear of calculations.

This response gained all four marks available.

(d) The duration of each stage of the cell cycle is directly proportional to the number
of cells in that stage.

A student made a squash preparation of a root tip and counted the number of
cells in each stage of the cell cycle.

The results are shown in the table.

Interphase 169
Prophase 5
Metaphase 8
Anaphase 2
Telophase 62

(i) The cells in this root tip had a cell cycle time of 23 hours.

Calculate the time, in minutes, that these cells spent in anaphase.

2 xlo
X ——
25 x o=

a be-?

(2)

@.lgcq

Answer ... “2 ....................... mins
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(i) The student then used the same method to study mitosis in a root tip from
another plant of the same species.

The student worked out that the cells spent 8% less time in anaphase.

Calculate the time, in minutes, that these cells spent in anaphase.
(2)

\\.L x 022

Answer \O3m|ns

ResultsPlus

Examiner Comments

Both calculations are correct and the answers were
expressed suitably for the context of the question.
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This response gained two of the four marks available.

(d) The duration of each stage of the cell cycle is directly proportional to the number
of cells in that stage.

A student made a squash preparation of a root tip and counted the number of
cells in each stage of the cell cycle.

The results are shown in the table.

Interphase 169
Prophase 5
Metaphase 8
Anaphase

Telophase 62

(i) The cells in this root tip had a cell cycle time of 23 hours.

Calculate the time, in minutes, that these ce

go = /. E5
/94 5+312462 =266 =

SO
m A aadd
“(50'.; ! f{-d

f:/q-b 7 +Hegi¢

—_— /
246 5317 07 246 winy Answer .. 260 mins

(i) The student then used the same method to study mitosis in a root tip from
another plant of the same species.

The student worked out that the cells spent 8% less time in anaphase.

Calculate the in minutes, that these cells spent in anaphase.
(2)
4
_________'...E-'z—-— = 0 /f z 3
/00

/. 23 -0.815¢ 01nz3x g = 0_3;43%
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A

ﬁ ResultsPlus 4\ ResultsP

Examiner Comments @)

us

Examiner Tip
This candidate demonstrated the correct
mathematical techniques for both parts Check your rounding of numbers carefully.
of the question and gained a mark for the
method on each part. However, in part (i)
the final answer is incorrect due to some
poor rounding; in part (ii) they have used
a different figure than that given as the
answer to part (i) in their calculation so
could not be credited for an error carried
forward.

This response gained two of the four marks available.

(d) The duration of each stage of the cell cycle is directly proportional to the number
of cells in that stage.

A student made a squash preparation of a root tip and counted the number of
cells in each stage of the cell cycle.

The results are shown in the table.

Interphase 169
Prophase 5
Metaphase 8
Anaphase 2
Telophase 62

(i) The cells in this root tip had a cell cycle time of 23 hours.
Calculate the time, in minutes, that these cells spent in anaphase.
ANAPANIC. = 2 U
A DNLQOAL. 2 WOUSS

©0x2 .
= 120 WWAS

(2)
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(ii) The student then used the same method to study mitosis in a root tip from
another plant of the same species.
The student worked out that the cells spent 8% less time in anaphase.
Calculate the time, in minutes, that these cells spent in anaphase.
(2)
g
— x 120
10
= QL ko
120 —Q
= 1\O (R
Answer . MO He . mins

A
ﬁ ResultsPlus 2/

Examiner Comments Examiner Tip
The calculation for part (i) is wrong, so Always show your working for
no marks were awarded. However, we calculation questions as you may be
allowed errors carried forward for these able to pick up marks, even if you have
linked questions so this response gained made a mistake.
two marks for part (ii) for correctly
calculating a time that was 8% lower Always check that your calculated
than the answer given in part (i). values make sense given the

information and context of the question.
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This response gained just one of the four marks available.

(d) The duration of each stage of the cell cycle is directly proportional to the number
of cells in that stage.

A student made a squash preparation of a root tip and counted the number of
cells in each stage of the cell cycle.

The results are shown in the table,

Interphase 169

Prophase 5
Metaphase 8
Anaphase ( 2 7
Telophase 62

(i) The cells in this root tip had a cell cycle time of 23 hours.

Calculate the time, in minutes, that these cells spent in anaphase.

f.

a6) X
.

(2)

ANSWET e DN
(i) The student then used the same method to study mitosis in a root tip from
another plant of the same species.
The student worked out that the cells spent 8% less time in anaphase.
Calculate the time, in minutes, that these cells spent in anaphase.
(2)
ANSWET ..o /NN
\ o
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<d\ pa)
ResultsPlus 2/ ResultsPlus
Examiner Comments Examiner Tip
This candidate gained a mark for part (i) Always show your working - you
for showing the working for part of the may get some credit even if you
calculation. can't complete the calculation.

Don't forget to bring a calculator
with you into the exam!
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Question 7 (a)

This was a very discriminating question gaining an almost perfect spread of marks across
the five possible outcomes (marks of 0 - 4).

Most candidates were able to state that conclusion 1 was justified by comparing the heights
of the bars in the graph. It was pleasing to see some of the responses referring to the mean
pollen tube length in their comparisons. Some good responses also included the idea that

it may not be justified on the basis of the slight overlap between the range bars for the
control and actinomycin D. Some candidates lost the mark by not actually stating what the
difference was between the growth of the control and those with the inhibitors present, i.e.
it was not clear if the inhibitors increased or reduced the length of the pollen tubes.

Only in the more able responses did candidates refer to the fact that there was no indication
of time and therefore conclusion 2 could not be justified. A fair number referred to the

fact that there was no information supplied about rate of growth, but only about pollen

tube length. Many candidates thought the conclusion could be justified because it was the
shortest.

Many candidates were also able to justify conclusion 3 on the basis of the larger error/range
bar. The bars were deliberately unlabelled so that candidates were open to interpret them

as range, error or standard deviation, etc. However, a significant minority of candidates
stated that the control was the most repeatable, on the basis that the control is the easiest
experiment to repeat as all the variables were (apparently) controlled. No candidates argued
that it was possible to say that conclusion 3 was not justified as the range bar is shorter in
proportion to the mean than some of the results with the inhibitors.

Some candidates also spotted that there was no indication of nhumbers of pollen grains used
and so conclusion 4 could not be justified.
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This response gained all four marks available.

(a) Analyse the results of this investigation to comment on each of these conclusions,
(4)

....... Condwsn V. We.con soythed on _aroruge , ses all &hr i
S V%) wﬂtf« an G v B all gion \ass, bed b
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%@Mmmdwmwn;

ﬁ / ResultsPlus

Examiner Comments

This response showed a clear understanding of just
what the data is saying and how it relates to each
of the stated conclusions, clearly identifying the

limitations of the data provided and therefore which
of the conclusions can't be supported.
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This response gained none of the four marks available.

(a) Analyse the results of this investigation to comment on each of these conclusions.

Examiner Comments O
Examiner Tip

For conclusion 1 they have identified that the

inhibitors affect growth, but they did not stated Read graphs carefully to make
what the difference is - are they longer or sure you are clear about what
shorter? has been measured.

For conclusion 2 they said that it grows the
slowest, but there was no indication of time on
the graph or in the method given.

For conclusion 3 they did not explain why it was
most repeatable and ignored the bars provided
on the graph.

For conclusion 4 they mistakenly equated
length with the number of tubes germinated.
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This response gained two of the four marks available.

(a) Analyse the results of this investigation to comment on each of these conclusions.
(4)

..................... inhyoitor.. g .pellen.  tube  ng
.................. M. the othefs. and  the cont@l. L think. ...
S coMchassion .2 .. i3 COMeck  0QCAMM _with. CR.,
AR poMen. fung oD grew. . L0 M
ik grew the  sleweat A Ggree.  unth @A
.................. 2 R AP AR CONNTEL.... .. TR owgear.... S tandos.

sign.. A, T agree o> with eadh

SO

_________________ AM AN D 2 2 QMM T S OGERR AT CONCAADIT

VST O S I = o200 TKw T2 T S § oo &S (o W SR 13 X S o o' & S
.................... FRALLUSAUREN..... 0C AN ..o dh  TNGN... GREIMIOGKTEN

%Examiner Comments

This response gained credit for what was stated about the final
two conclusions, but they have not stated what the difference is
for conclusion 1 and ignored the lack of time for conclusion 2.
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Question 7 (b)(i)

This question was a good differentiator, effectively asking candidates to apply their
knowledge of protein synthesis to the context of pollen tube growth. The majority of
candidates did not gain a mark for this question. For example:

e A significant number of candidates did not attempt this question.

e A lot of responses suggested that proteins are not needed and therefore the tube can
still grow.

e Many implied that a lot of mitosis was occurring and therefore growth could still happen.

e Many suggested that although transcription had been stopped, translation could still
take place - highlighting a lack of understanding of the sequence of events in protein
synthesis.

e Where candidates did gain marks it was through reference to competitive inhibitors, or
that there was some mRNA left in the grain, or comments that there were still some
proteins or enzymes in the grains to promote growth.

This response gained both marks available.

(b) (i) Actinomycin D (act D) inhibits transcription.

Explain why pollen tubes could still grow in the presence of act D.
(2)

Examiner Comments

Marks were awarded for recognising that
transcription may not have been completely
inhibited so that some proteins could still be
made. Combining effectively a knowledge about
inhibition and the process of protein synthesis.
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This response gained one of the two marks available.

B o v T { Y X N —

ﬁ ResultsPlus

Examiner Comments

The candidate correctly identified that some mRNA may still
be present and can be reused - unfortunately they did not
go on to say that it could be used for translation/protein
synthesis which would have given them the second mark.

This response gained one of the two available marks.

(2)
il THOV  OF AT Culs

0’4‘51/”' A SHAIL |, towamth e Woeeop yltp |

Examiner Comments

This is an example of another of the credit worthy
ways of gaining marks for this question. The
candidate suggested that things needed for the
pollen tube growth are already present - in this
case the enzymes needed to digest the style.
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This response gained both marks available.

e WE T e - == - e e Rl I

w‘\-ﬁa__ VTN e P LA ey AR LA -a__
(b) (i) Actinomycin D (act D) inhibits transcription. peuen cprzuine qermifaxt) wonid  wot

et et pEVIA bl
Explain why pollen tubes could still grow in the presence of actD. .
(2)
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Examiner Comments

An example of a good response that Please note the top of the clip. You can
recognises that previously made see the end of the answer to the previous
mRNA may still be present and able question. If your answer extends beyond
to go through translation. the space given clearly indicate this within

the space available so that it is clear
that additional space has been required
and that the rest of the answer will be
found elsewhere on the paper or on an
additional answer sheet.
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Question 7 (b)(ii)

This was a straight-forward recall question of a key process and many candidates were able
to construct clear and thorough responses.

Most candidates referred to mRNA attaching to the ribosome, or going into the ribosome.
However, too many merely referred to mRNA going to the ribosome.

Most candidates recognised that tRNA is attached to a specific amino acid but a common
error here was to give the impression that one tRNA attached to several amino acids.

Many candidates described the anticodon/codon binding and the formation of peptide bonds
between amino acids.

However, these points were often lost through muddled responses and lack of clarity.

Some candidates wrote about transcription or even replication instead of translation.

GCE Biology 8BIO 01
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This response gained all four marks available.

(ii) Cycloheximide inhibits translation.

Describe the process of translation.

MAROWRS SQEUM it doids o e
Oyl 0RO kuln__w&ws ______ o D 4 s o
A fonS oyt MU u COWPKQV"\QF\W\% baSe
@W CTwis altwS gnury0uds o e D

| _ 9.1 mA. ..
QUow e HARS - fo Z]mﬁ 0o M
oAndlU foins gy auj pegmcm ............ Chouit- B
DS gneds SIS Wt W Step (oA
L NOA 1 re0ched .

% ResultsPlus

Examiner Comments

This is a typical example of the many full and
excellent descriptions candidates gave for this
question. Marks were gained for:

mRNA attaches to the ribosome;

tRNA molecules bind to specific amino acids (Note:
if it was implied that one tRNA binds to amino
acids the mark would not have been awarded);

complementary pairing of codon and anticodon;
formation of peptide bonds;

process stops at the stop codon.

GCE Biology 8BIO 01
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This response gained no marks.

(i) Cycloheximide inhibits translation.

Describe the process of translation.

(4)

#Mhnmﬁ pAUNL. gmrp
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Examiner Comments

This is an example of one of the less able responses
that mixed several different processes up and in the
process did not manage to make any clear enough
correct statements worthy of any credit.
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This response gained one of the four marks available.

(ii) Cycloheximide inhibits translation.

Describe the process of translation.
(4)

............... (4AN'N usg.._...mfmxmm~ A ODOSROALD. e\.ttmw\ .
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% ResultsPlus

Examiner Comments

A mark was awarded for the ribosome
attaching to the mRNA. The rest is
confused about what is joining to what
and is incorrect and not worth credit.
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This response gained three of the four marks available.

(ii) Cycloheximide inhibits translation. \
]

Describe the process of translation. g

(4) 8

g
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Examiner Comments Examiner Tip

Marks were awarded for: Do take care of your clarity of
communication - if what you write can

be interpreted in multiple ways (including
clearly wrong answers) you will not gain
e anticodon binding to the codons; credit as seen in this example with the
‘tRNA have specific amino acids’.

e mMRNA joining with the small subunit
of the ribosome;

e suitable reference to the stop
codon.

Marks were not awarded for:

¢ tRNA have specific amino acids —
just one each;

e polypeptide bonds - instead of
peptide bonds.
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This response gained no marks.

(i) Cycloheximide inhibits translation.

Describe the process of translation,

- (4)

Tix..pa@cess. op. . chonging. DN in Yo arolasf . parm,. OND. fo tNA.
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Examiner T|p

This is an example of those
candidates who described
transcription or replication (or a

bit of both) instead of describing
translation and so gained no marks.

Make sure you know the difference between
replication, transcription and translation.
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Question 7 (b)(iii)

The majority of candidates scored well on this question about how amino acids are bonded
together. Marks were most commonly gained for naming the bond (peptide bonding) and for
recognising it was a condensation reaction. Many candidates also provided the specific detail
that the bond forms between the amino and carboxyl group.

However, there were a surprising number of candidates who did not attempt this item. Other
candidates referred to hydrogen, glycosidic or phosphodiester bonds.

This response gained both marks available.

(iii) Cytochalasin B prevents the addition of monomers in the synthesis of the
protein actin.

Describe how monomers are bonded to a polypeptide chain during the
synthesis of actin.

(2)

_____ 0. R...Condangalion... Raction. .. Aabh- o onDRCiha b Aok S, ok,

Examiner Comments

This candidate would have been credited for:
recognising it as a condensation reaction;

describing that it is formed between the
amino group and carboxyl group;

naming the bond correctly.

For a maximum of two marks.
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This response gained one of the two marks available.

(iii) Cytochalasin B prevents the addition of monomers in the synthesis of the
protein actin,

Describe how monomers are bonded to a polypeptide chain during the
synthesis of actin.

Examiner Comments

The candidate recognised that a condensation reaction was
involved for one mark, but did not go onto name the bond
made or describe the groups involved on the amino acids.

This response gained one of the two marks available.

(iii) Cytochalasin B prevents the addition of monomers in the synthesis of the
protein actin.

Describe how monomers are bonded to a polypeptide chain during the
synthesis of actin.
(2)
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Examiner Comments

The candidate gained credit for correctly naming
the bond produced in this response.

GCE Biology 8BIO 01




This response gained no marks.

(ili) Cytochalasin B prevents the addition of monomers in the synthesis of the
protein actin.

Describe how monomers are bonded to a polypeptide chain during the
synthesis of actin,

ﬁ ResultsPlus

Examiner Comments

This is a typical example of a response that gained no
marks mainly through incorrect naming of the bond
produced and providing no description of the reaction.
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Question 8 (a)
The majority of candidates failed to define an allele properly to gain the mark.

Many did refer to an allele being a different version of a gene however, very few referred to
the fact that different alleles were found at the same locus on a chromosome.

Candidates often referred to an allele as being a trait or characteristic. Others tried to define
it in terms of a description of dominant and recessive traits.

Many had alleles as being sections of a gene.

This response gained the mark.

8 Genetic variation results from the recombination of alleles during meiosis.

(a) State what is meant by the term allele.

ResultsPlus

Examiner Comments

This is a typical example of the many correct responses seen.

This response gained no marks.

8 Genetic variation results from the recombination of alleles during meiosis.

(a) State what is meant by the term allele.

ﬁ ResultsPlus
Examiner Comments

"Different type of gene" was not allowed for this
question as there are distinct different types of gene
in the genome, e.g. homeotic genes, oncogenes, etc.

However, for those who clarified their answer by
saying "alleles are different types of a gene" were
allowed the mark as a much less ambiguous answer.
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This response did not get the mark.

8 Genetic variation results from the recombination of alleles during meiosis.

(a) State what is meant by the term allele.

(1)
__________________ A Spugi.. Chonst tht o Lol i b e ok, & o OQMI......... oo
%
Results¥lus
Examiner Comments
An example of a response describing alleles in terms
of characteristics that did not get the mark.
This response did not get the mark.
8 Genetic variation results from the recombination of alleles during meiosis.
(a) State what is meant by the term allele.
(1)

ResultsPlus

Examiner Comments

Another example of a common error
defining alleles as something expressed.
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Question 8 (b)(ii)

8(b)(i) Fewer than 50% of candidates correctly identified when independent assortment and
crossing over took place. The most common incorrect answer was to suggest prophase I and
anaphase I.

8(b)(ii) This question gained the full spread of marks. Many candidates referred to bivalents
or to homologous pairs and to lining up, however, a number of candidates failed to refer

to ‘homologous’ chromosomes, or made reference to sister chromatids or two pairs of
homologous chromosomes lining up, thus failing to capture the mark.

Most candidates also referred to chiasmata or gave a good description of chromatids
overlapping.

Although a number of good responses stated that there was a break in chromatids or
chromosomes, this point was only gained in more able responses and by a minority of
candidates.

A common omission was to fail to state that genetic information was exchanged between
chromatids or chromosomes.

This response gained all three marks available.

(ii) Describe the process of crossing over that occurs during meiosis.
(3)

VSExaminer Comments

Marks for this response were given for:

homologous chromosomes lining up;
exchange of alleles between chromosomes;
chiasmata.
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Question 8 (c)

Marks were readily gained by the vast majority of candidates for recognising and stating
the trends between genome size and chromosome number and between genome size and
recombination rate.

Marks were also frequently given for identifying anomalies in the trends.

The relationship between the chromosome number and recombination rate was not as
readily stated. However, when it was given, there was usually a nice explanation of why this
was the case.

Some candidates reversed the trend for recombination rate.

Many candidates described the evidence in detail to support their correlations and a number
of candidates attempted to explain the reasons for the correlations rather than analyse the
data.

This response gained three of the four marks available.

(c) The table shows some data on the genome size, haploid number of chromosomes
and the recombination rate of several species of animals.

Dog 2500 39 16
Human 3000 23 1.2
Sheep 3000 27 1.2
Cow 3000 30 1.1
Macaque 3100 21 0.7
Baboon 3100 21 0.6
Opossum 3500 11 0.2
Wallaby 3700 8 0.2

Analyse the data to comment on the relationship between genome size,
haploid number of chromosomes and recombination rate.
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Examiner Comments

This response is typical of those that gained the most
common three marks:

trend between genome size and haploid number;

trend between genome size and recombination rate;

spotting anomalies to the trend.
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This response gained all four marks available.

Analyse the data to comment on the relationship between genome size,

haploid number of chromosomes and recombination rate.
(4)
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% ResultsPlus

Examiner Comments

All three trends requested are described in this response,
together with some discussion of those species that do not all
fit the trends for the full complement of four marks awarded.
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This response gained no marks.

Analyse the data to comment on the relationship between genome size,
haploid number of chromosomes and recombination rate.

(4)

<

Examiner Comments

A
@ ResultsP!

Examiner Tip

This is an example of the type of response When asked to comment on the

that did not gain any credit as none of relationship between different variables
the trends are clearly stated just some make sure you clearly describe the
individual comparisons between species. trends shown by the data.

GCE Biology 8BIO 01



Question 9 (a)
The majority of candidates gained one or two marks for this question.

There were plenty of references to the substrate having the correct shape to fit the active
site. However, in some cases this mark was lost as there was no reference to shape. A good
number of responses also referred to the concept of induced fit and/or gave some very good
descriptions of this.

Many candidates referred to lowering of activation energy, but many responses gained this
mark from describing the formation of an enzyme-substrate complex.

The final marking point which required some specific reference to the reaction being
catalysed was seen less often, indicating that some candidates were again not using the
information supplied in the question. However, a reasonably high number of responses did
manage to gain this point.

This response gained one of the three marks available.

(a) Explain the role of the active site in the conversion of succinate to fumarate.
(3)
e qoke gf.... T IN cio S 12 SO (o O AOYLE....... EEEre.
waehion Mo Whigh . g ... HOHE ... EHH fo. 08, Sabstrate .
& I ACELE ... L I €2 T M . T
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Examiner Comments

This response gave detail of the specific change carried
out in this reaction for one mark, but did not give details
of the role of the active site beyond being a catalyst.
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This response gained two of the three available marks.

(a) Explain the role of the active site in the conversion of succinate to fumarate.

...................... ks ((swearade ) W B ockin ihoy 'R

(3)

Examiner Comments

Marks were awarded for the complementary shape and
the formation of the enzyme-substrate complex.

This response gained all three marks available.

(a) Explain the role of the active site in the conversion of succinate to fumarate.
(3)

............... The.. Qe Sk cereates. .. double.. bond... behwien. ...
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P\gi ResultsPlus

Examiner Comments

Marks were awarded for the specifics of the reaction;
the formation of the enzyme substrate complex and the
complementary shape between the active site and the substrate.
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Question 9 (b)(i)

This was very well answered with the majority of candidates scoring both marking points
and most of the rest gaining at least one mark. There were some basic references to similar
structure or shape of substrate and inhibitor and a few who recognised the similarity of
having the two end COO- groups.

Most followed up this point by stating that the inhibitor could bind to the active site instead
of the substrate.

It was pleasing to see statements about competitive inhibition as well as some clear
descriptions of this type of inhibition.

This response gained one of the two marks available.

(i) Explain why malonate inhibits the activity of succinate dehydrogenase.

(2)

ﬁ ResultsPlus

Examiner Comments

A mark was awarded for stating that it binds to the active
site preventing the succinate from binding. However, they
did not explain how or why it would bind to the active site.

This response did not gain any marks.

(i) Explain why malonate inhibits the activity of succinate dehydrogenase.
(2)

Examiner Comments

This is an example of the responses where candidates had
muddled what was the enzyme and what was the substrate/
inhibitor and therefore was not able to gain any marks.
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This response gained both marks available.

(i) Explain why malonate inhibits the activity of succinate dehydrogenase.

Examiner Comments

This candidate gained credit for recognising that the shape of the
malonate and succinate are similar and that therefore the malonate
could bind to the active site and prevent succinate binding.

This response gained both marks available.

() Explain why malonate inhibits the activity of succinate dehydrogenase.

Examiner Comments

This is another example of a more able
response, typical of the many who recognised
this as a type of competitive inhibition.
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Question 9 (b)(ii)

9(b)(ii) Drawings were generally accurate with most candidates using the first diagram with
succinate bound as a guide in order to gain the mark.

Nevertheless, a significant number of candidates failed to gain the mark, e.g. through
having the O- and O (double bond) round the wrong way or having the O groups in the
incorrect sections of the active site.

9(b)(iii): Approximately 50% of candidates correctly identified the relevant graph for this
type of inhibition. The most common incorrect graph chosen was C.

This response gained no marks.

(ii) On the diagram, draw malonate binding to succinate dehydrogenase.
(1)

Examiner Comments

This is an example of a response that failed to gain the
mark because they put the Os in to the wrong parts of the
active site - not matching the diagram with succinate.
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This response gained the mark.

(i) On the diagram, draw malonate binding to succinate dehydrogenase.
(1

ResultsPlus

Examiner Comments

This response gained the mark by including the correct
charges and positions of the Os in the active site.

This response did not gain the mark.

(i} On the diagram, draw malonate binding to succinate dehydrogenase.
(1)

ﬁ ResultsPlus

Examiner Comments

In this example the oxygen atoms with the
double and single bonds are the wrong way
round and the charge is missing from the oxygen
at the bottom so it did not gain the mark.
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This response did not gain the mark.

(ii) On the diagram, draw malonate binding to succinate dehydrogenase.

ResultsPlus

Examiner Comments

This is an example of the candidates who did
not attempt to draw the functional groups of
the malonate in the relevant position of the
active site so did not gain the mark.
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Question 9 (c)

A majority of responses only achieved Level 1 for this question, containing only a few
suggestions that could affect validity or on how to improve validity, but not related to issues
identified. In some cases, one or two issues were identified and suggestions made on
improvement of these, thus lifting the response into the upper band of Level 1 where they
could gain two marks of the six available.

When reading the mark scheme it is important to realise that the indicative content is given
as an example of what to look for and each point is not a separate mark, unlike the rest of
the mark scheme.

Most candidates were able to identify problems with the method. The following were
frequently referred to: Volumes not measured precisely, difficulty in seeing the end

point, temperature/pH not controlled, not measuring the initial rate of reaction, various
concentrations of malonate should be used or succinate and lack of repeats. The majority of
candidates did not move in to Level 2 or 3 because they did not go on to suggest how the
method could be improved or explain why these things were important, e.g. temperature
could affect the number of collisions between the enzyme and the substrate and therefore
increase/decrease the rate of reaction.

However, a significant number of candidates managed to identify at least three issues and
suggest improvements on these issues to gain three or four marks as a Level 2 response.

Some candidates, were able to produce Level 3 responses for providing a range of specific
issues, with suggestions on improvement on these issues and also demonstrating the impact
of this by explaining the effects of the improvements. Responses at this level demonstrated
good understanding of biological principals as well as experimental technique, and were well
thought out and constructed.

Generally candidates that performed better here were able to consider points one at a
time, identifying a problem with the procedure, suggesting a solution and explaining how it
would improve the method. They also used a wider vocabulary, and were able to relate the
practical work to the scientific theory.

There was a lot of scope here for candidates to demonstrate a range of skills: practical,
organisational, scientific and analytical. However, some candidates appeared unable to

criticise a method at all. Evaluating practical procedures and identifying why stages are
needed in procedures should be incorporated into their practical work during the course.

Some candidates confused volume with concentration and others still used words such as
amount which is too vague for AS level Biology and not possible to measure.
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This is an example of a good Level 2 response which gained four of the six marks available.

*(c) The rate of reaction of succinate dehydrogenase can be measured using a
methylene blue solution,

Methylene blue starts off blue but changes to colourless as succinate is converted
to fumarate.

A student investigated the effect of malonate on the rate of reaction of succinate
dehydrogenase,

The student used the following steps.
Step 1. Succinate solution was poured into a beaker up to the 25 cm?® mark.

Step 2. Ten drops of succinate dehydrogenase solution and three drops of
methylene blue solution were added.

Step 3. The beaker was left on the bench until the methylene blue became
colourless and the time for this change was recorded.

Step 4. Steps 1to 3 were repeated using two different concentrations of
succinate solution. -

The whole procedure was repeated with the addition of 15cm? of malonate
solution with the succinate solution in Step 1.

Criticise the method used in this investigation.
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/\ Examiner Comments

This is a good example of a response that contains
more than expanded criticisms of the experiment
that was the requirement to get into a Level 3
response. In this example the pairs identified were:

¢ volume of succinate poured in a beaker + should
have used a pipette;

e initial rate of reaction should have been measured
+ use of colorimeter;

¢ at least five concentrations should have been used
+ five concentrations suggested;

e drops for enzyme and indicator + measurements
suggested to control concentration through keeping
the same total volume.

With some explanation about how the lack of control,
or the suggested improvements could have affected
the results the response would have had access to

Level 3 marks.
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This response is an example of a Level 3 response that gained all six marks available.
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As well as spotting issues with the method,
this response suggested solutions to improve
the method and explained why the issues are
important and would affect the results:

¢ lack of repeats + repeat to calculate mean
+ identify anomalies;

e temperature not controlled + use a
waterbath + effect on collisions with the
enzyme and rate of reaction;

e initial rate of reaction not measured +
effect decreasing succinate concentration
will have on reaction rate + use a
colorimeter;

¢ volume not constant when you add
malonate + reduces concentration of
enzyme and substrate + use equal volume
of water in others;

¢ beaker not good for measuring volume +
use a pipette or measuring cylinder.

N

ResultsP

Examiner Tip

us

In an experimental context a candidate
demonstrates biological understanding
through identifying solutions and the
consequence of errors/lack of control/
solutions. Not just through identifying
issues in the method provided without
any explanation.
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This response gained no marks.

-thnwdmwhaw_awwgwufwwmm
Lhave supporked. of. cormmdicted. M. Stedem@nt,

...... “-*mﬁfbuffy AR@E. At OF SO

ResultsPlus

Examiner Comments

This is an example of a response that did not contain sufficient
information linked to the method to gain any credit.

This response gained Level 1 and one mark of the six available.
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Examiner Comments

This is an example of a Level 1 response where a few
issues with the method were identified, but there was
no attempt made at suggesting suitable improvements
or explanation of the impact of the issues on the results.
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Paper Summary

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

read the whole question carefully, including the introduction, to help relate your answer
to the context asked. In particular make sure you make note of the command word used
in the question, especially ‘explain’;

make sure you bring a calculator to the exam; show all your working and check that the
magnitude of your answer makes sense in the context of the question;

aim to evaluate practical procedures and identify why stages are needed in procedures
during your practical work in the AS course;

read your answers back carefully - do they answer the question, have you made at least
as many clear points as marks are available, and have you made any silly mistakes (e.g.
does your answer make sense);

when describing the measurement or control of variables, be specific about what is
to be measured, e.g. volume or mass, and avoid vague terms such as amount. When
criticising a method given include ways to improve the experiment and explain how it
will affect the results/reaction;

use all of the information provided in the question to help you with your answer, e.g.
diagrams, graphs and tables of data including the labelling of the axis;

explore and assess examples of candidate responses from this report to help you
understand what makes a good response to different types of question, and exemplify
the level of knowledge and understanding expected at AS level in this new specification.
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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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