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Example Candidate Responses — Paper 2

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS and A
Level Biology (9700), and to show how different levels of candidates’ performance (high, middle and low)
relate to the subject’s curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

For each question, each response is annotated with a clear explanation of where and why marks were
awarded or omitted. This, in turn, is followed by examiner comments on how the answer could have been
improved. In this way it is possible for you to understand what candidates have done to gain their marks and
what they will have to do to improve their answers. At the end there is a list of common mistakes candidates
made in their answers for each question.

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks, beyond the guidance of the mark scheme. Some question types where the
answer is clear from the mark scheme, such as short answers and multiple choice, have therefore been
omitted.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from Teacher Support as the Example Candidate Responses Files. These files are:

Question Paper 22, June 2016

Question paper 9700_s16_qp_22.pdf
Mark scheme 9700 _s16_ms_22.pdf
Question Paper 33, June 2016
Question paper 9700_s16_qp_33.pdf
Mark scheme 9700 _s16_ms_33.pdf
Question Paper 41, June 2016
Question paper 9700_s16_qp_41.pdf
Mark scheme 9700 _s16_ms_41.pdf
Question Paper 52, June 2016
Question paper 9700_s16_qp_52.pdf
Mark scheme 9700 _s16_ms_52.pdf

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at
https://teachers.cie.org.uk

Cambridge International AS & A Level Biology 9700
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Example Candidate Responses — Paper 2

How to use this booklet

Example candidate response — high Examiner comments
Angwer.all the quastions. ﬂ This candidate has
1 t5 A o E are about the structufe and g of responded as requested
Statemen arp & hclionig of srzymes. and given answers that
/___ ants A o E. o are concise and are

rmm»umwwmlnm /

Examiner comments are
........................................................................... alongside the answers,
linked to specific part of the
Discuss and analyse the answers with [, answer. These explain
your leamers in the classroomto where and why marks
improve their skills. were awarded. This helps
Ammamummmm youto interpret the

that resiilts in an approdmately spherical shape. standard of Cambridge

______ CANOE e exams and helps your
learners to refine their
exam technigue.

Answers by real candidates in exam
conditions. These show you the types
of answers foreach level

....... Exchracalulo \ /
E The concentralion of substrate that enables an anzyme 1o achieve half the madimum rate of
reaction.
........ Ko Nalue
1| Total mark awarded =
[Total:5) | S out of 5

How the candidate could have improved their answer

Stating for E the ‘Michaelis-Menten constant’ wo

However, knowledge that this is also referred to
was able to gain full marks.

This explains how the candidate could have improved
their answer and helps youto interpret the standard of
Cambridge exams and helps yourlearners to refine
exam technigue.

Common mistakes candidates made in this question

A. Some candidates only gave the term “activation’

strictly correct it was allowed. This lists the common mistakes candidates made in

answering each guestion. This will help your learners to
avoid these mistakes at the exam and give them the
best chance of achieving a high mark.

B. Some candidates gave a mixture of terms, such
induced substrate’, 'lock and key fit'. The exami

C. Named globular proteins were incorrectly given as
commonly seen. The spellings of ‘globular’ were not always r_:c-rrect

TTISL

Cambridge International AS & A Level Biology 9700 5
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Assessment at a glance

Candidates for Advanced Subsidiary (AS) certification take Papers 1, 2 and 3 (either Advanced Practical

Skills 1 or Advanced Practical Skills 2) in a single examination series.

Candidates who, having received AS certification, wish to continue their studies to the full Advanced Level
qualification may carry their AS marks forward and take Papers 4 and 5 in the examination series in which

they require certification.

Candidates taking the full Advanced Level qualification at the end of the course take all five papers in a

single examination series.

Candidates may only enter for the papers in the combinations indicated above.

Candidates may not enter for single papers either on the first occasion or for resit purposes.

All components will be externally assessed.

Component

Paper 1 Multiple Choice 1 hour
This paper consists of 40 multiple choice questions, all with four options. All
questions will be based on the AS Level syllabus content. Candidates will
answer all guestions. Candidates will answer on an answer sheet. [40 marks]

Weighting

AS Level

31%

A Level

15.5%

Paper 2 AS Level Structured Questions 1 hour 15 minutes
This paper consists of a variable number of questions, of variable mark value. All
questions will be based on the AS Level syllabus content. Candidates will

answer all questions. Candidates will answer on the question paper. [60 marks]

46%

23%

Paper 3 Advanced Practical Skills 2 hours
This paper requires candidates to carry out practical work in timed conditions.
This paper will consist of two or three experiments drawn from different areas of
the AS Level syllabus. Candidates will answer all questions. Candidates will
answer on the question paper. [40 marks]

23%

11.5%

Paper 4 A Level Structured Questions 2 hours
This paper consists of a variable number of structured questions each with a
variable mark value (Section A) and a choice of one free response style question
worth 15 marks (Section B). All questions will be based on the A Level syllabus
but may require knowledge of material first encountered in the AS Level
syllabus. Candidates will answer on the question paper. [100 marks]

38.5%

Paper 5 Planning, Analysis and Evaluation 1 hour 15 minutes
This paper consists of a variable number of questions of variable mark value

based on the practical skills of planning, analysis and evaluation. Candidates will
answer on the question paper. [30 marks]

11.5%

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and

Teacher Support at https://teachers.cie.org.uk

Cambridge International AS & A Level Biology 9700
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Paper 2 — AS Level structured questions

Question 1

Example candidate response — high

Examiner comments

Answerall the questions.

1 Statements A to E are about the structure and functioning of enzymes.

State the correct term to match each of the statements A to E.

A

ANl B A 0

The energy level, lowered by enzyme action, that needs to be overcome by reactants in order
for products to be formed.

e ACHEUOBAN.. EONSIGUY

ThHe mechanism ‘of enzyme action that relies on the active site being partially flexible and
changing shape in order to bind the substrate.

STIONND 08 p Vo> YO VP2 BUREE &2 OHE o' o oY= Lo L2 WHRROON s o

“The term to describe a protein, such as an enzyme, with a tertiary or quaternary structure:

that results in an approximately spherical shape.

....... Globulay

The term for enzymes that function outside cells.

....... Exixacoliuio.. ” T ———

The concentration of substrate that enables an enzyme to achieve half the maximum rate of
reaction.

e o NANUE v I

[Total: 5]

0 This candidate responds
appropriately and gives
answers that are
concise and contain
correct scientific terms.

Total marks awarded =
5outof 5

How the candidate could have improved their answer

E. Giving the ‘Michaelis—Menten constant’ would have demonstrated knowledge of the correct term to use
here. However, knowledge that this is also referred to as the ‘K, value’ was also creditworthy, so the
candidate was able to gain full marks.

Cambridge International AS & A Level Biology 9700
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Example candidate response — middle

Examiner comments

Answer all the questions.
1 Statements A to E are about the structure and'functioning of enzymes, -
State the correct term to match each of the statements A to E.

A The energy level, lowered by enzyme actton that needs to be overcome by reactants in order
for products to be fermed S92 Ty ¢ o

B The méchanlsm of e‘nzyme action that relies on the active site being a‘rtlally fiexible and
changing shape in order to bind the substrate.
\ncluce Gt medhanim.

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

€. The term to describe a protein, such as an enzyme, with a tertiary or quaternary structure
that results in an approximately spherical shape. :

(E, The concentration_ of substrate that énables 2 en?jme 6 achisw> half the maximum rate of
bl
reaction. )

[5]
[Total: 5}

0 Although neither D nor
E is correct here, it is
good practice to cross
out an incorrect answer
clearly, leaving only the
answer that should be
marked.

Total marks awarded =
3outof5

How the candidate could have improved their answer

A. The term ‘energy’ in ‘activation energy’ does not have an uppercase (capital) E. This is only a minor point.

B. The candidate wrote ‘induce fit’, which was accepted; however, the correct term is ‘induced fit

(mechanism)'.

The correct terms required are stated in the syllabus: 'extracellular' (D) and 'Michaelis—Menten constant' (E),

so greater familiarity with these terms would have helped this candidate.

Cambridge International AS & A Level Biology 9700




Example Candidate Responses — Paper 2

Example candidate response — low

Examiner comments

Answer all the questions.

1 Statements A to E are about the structure and functioning of enzymes. :

i

State the correct term to match each of the statements A to E.

A The energy level, lowered by enzyme action, that needs to be overcome by reactants in.order
for products to be formed. :

B The mechanism of enzyme action that relies on the active site being partially flexible and
changing shape in order to bind the substrate.

C The term to describe a protein, such as an enzyme, with a tertiary or quaternary structure

that results in an approximately spherical shape.
..mg./véfm...z...e.........................7 ........................................................ ;..
D The term for enzymes that function outside cells. ' 4

A A S O e

E The concentration of substrate that enables.an enzyme to achieve half the maximum rate of
reaction. '

:'z?lf‘ '.'z"' Km [w’ Psinbin mxa'm)e

[Total: 5]

0 Itis good that the
candidate qualifies ‘Ea’
with the full term, as it is
that term, given in
brackets, that gains
credit here.

e The candidate gives an
example of a protein
with tertiary and
quaternary structure
rather than the term to
describe a protein that
has an approximately
spherical shape.

9 The ‘active site’ is a
term used to describe a
particular part of the
enzyme molecule where
catalysis occurs, so
does not match the
description.

9 The candidate has
some recollection of this
area of the syllabus but
has confused terms.
The first answer only
was considered and is
incorrect.

Total marks awarded =
2outof5

How the candidate could have improved their answer

A. Here ‘activation energy’ was incorrectly spelled as ‘activition energy’.

C. It would have helped if the difference between ‘the term to describe’ and ‘the name of . . .” had been better
understood. ‘Globular’ was the required answer but an example of a globular protein was given.

E. The term given in brackets by the candidate was too different from the 'Michaelis—Menten constant' to be

creditworthy. Candidates should try to learn the correct spellings of scientific terms.

Cambridge International AS & A Level Biology 9700
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Common mistakes candidates made in this question

A. Some candidates only gave the term ‘activation’ instead of ‘activation energy’. Although this was not
strictly correct, it was allowed.

B. Some candidates gave a mixture of terms, such as ‘induced key’, ‘induced fit key’, ‘induced lock and key’,
‘induced substrate’, ‘lock and key fit'. The examiners were looking only for ‘induced fit’.

C. Examples of globular proteins were incorrectly given in response to this question. Of these, ‘haemoglobin’
was most commonly seen. The spelling of ‘globular’ was not always correct.

D. Terms with the prefix ‘ex’ were given, such as ‘extrinsic’, ‘external cellular’, ‘exocellular’ and ‘exocytosis’.
‘Catalysts’ was also given as an incorrect response.

E. Some candidates were not able to get close enough to the correct spelling of ‘Michaelis—Menten’. Vay,
which is a different term, was also given. Some candidates gave Y2 Vax, but this is a stage in deriving K.
Some candidates also misinterpreted the statement as inhibition, so this term along with ‘competitive
inhibition’ and ‘non-competitive inhibition’ were given.

10 Cambridge International AS & A Level Biology 9700
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Question 2

Example candidate response — high

Examiner comments

2 Marram grass, Ammophila arenaria, is an important plant of sand:dunes. Leaves ofvmarram
grass are well adapted to reduce water loss by transpiration.

Fig. 2.1 is a phetomicrograph of a section though the leaf of marram grass.

vascular
bundle

Fig. 2.1

(a) Examples of édaptations to reduce water loss by transpiration include a thick cuticle ‘and no
stomata on the-outer surface; and stomata in pits on the inner-surface.

(i) State one other adaptation, visible in Fig. 2.1, which reduces water loss by transpiration.
t—\gsrsonmnerﬁufsuca{ﬂhwo ................................................... [1]
(i) Explain how this adaptation reduces water loss.
JIOERL. NOGOLE... LENING,. STOMATA. IS MoPpact. b, FNRSR.. Yooiss...
NN F0L.. ARa..oukside.. 6@ SO VR DO SEERPNess

35, SEAIQC v eerereresesesssssassssssssivisinminsiessesersessassasmansesissssosssbessassinsssesssssssssssassssasssnass

S il i 2]

(b) State the term- used to describe a plant type that has adaptations to reduice water loss by
transpiration.

....%gmg.:k.\gfrﬁ...@ .......... S S T (1]

[Total: 4]

0 An acceptable
description of an
adaptation that is
visible.

Mark for (a)(i) = 1/1

@ The adaptation from (i)
is used to explain
correctly how water loss
is reduced. The
candidate gives a logical
account that includes a
reason for the reduced
water potential gradient.

Mark for (a)(ii) = 2/2

9 The correct term is used
and is spelt correctly.

Mark for (b) = 1/1

Total marks awarded =
4 out of 4

How the candidate could have improved their answer

(a) (i) and (ii) Although it is acceptable to use the term ‘hairs’, the more precise term is ‘trichomes’, so the

candidate could have used this to improve their answer.

Mark awarded = (a) (i) 1/1, (ii) 2/2
Mark awarded = (b) 1/1

Total marks awarded = 4 out of 4

Cambridge International AS & A Level Biology 9700
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Example candidate response — middle

Examiner comments

2

Marram grass, Ammophila arenaria, is an important plant of sand dunes. Leaves of marram
grass are well adapted to reduce water loss by transpiration.

Fig. 2.1 is a photomicrograph of a section though the leaf of marram grass.

vascular
bundle

Fig. 2.1

(a) Examples of adaptations to reduce water loss by transpiration include a thick cuticle and no
stomata on the outer surface, and stomata in pits on the inner surface.

(i) State one other adaptation, visible in Fig. 2.1, which reduces water loss by transpiration.
ke SHiyudinren
e BORT Ony e suefaces To | voduce wodec los @Y i1

(ii) Explain how this adaptation reduces water loss.
Seuctven

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

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

....................................................................................................................................... 2]

(b) State the term used to describe a plant type that has adaptations to reduce water loss by
transpiration.

...................... RO ... ciscssisimsaivssinssmssssssssis s 1]

[Total: 4]

0 The phrase ‘to reduce
water loss’ is not
necessary here as it
repeats part of the
question.

Mark for (a) (i) = 1/1

e The candidate correctly
uses the feature given in
(a) (i) in their
explanation. The term
‘barrier’ has been
ignored as the
explanation that follows
is sufficient to show
understanding of a
humid region in the
enclosed area. There is
correct use of the term
‘water potential
gradient’.

Mark for (a) (i) = 1/2
Mark for (b) = 1/1

Total marks awarded =
3outof4

How the candidate could have improved their answer

(a) (i) Credit was awarded here, but the trichomes could have been specifically named, instead of ‘hair-like
structures’, and their location could have been more clearly defined as within the enclosed area of the leaf.

(a) (i) The candidate should have referred to ‘water vapour’ instead of just ‘water’.

Mark awarded = (a) (i) 1/1, (ii) 1/2
Mark awarded = (b) 1/1

Total marks awarded = 3 out of 4

Cambridge International AS & A Level Biology 9700
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Example candidate response — low

Examiner comments

2. Marram grass, Ammophila arenaria; is-an important plant of sand dunes. Leaves of marram -
grass are well adapted to reduce water loss by transpiration. - :

Fig. 2.1 is a‘photomicrograph of a section‘though the leaf of mafram. grass.

vascular
bundle

Fig. 2.1

(a) Examples of adaptations to reduce water loss by transpiration include a thick cuticle and no
stomata on the outér surface, and stomata‘in pits onthe inner-surface.

(i) State one other adaptation, visible in Fig. 2.1, which reduces water:loss by transpiration.

..Yﬂsax%.......ﬁu\-.'\de ........ (L) e i S— ]
(ii) Explain how this adaptation reduces water loss.
Toe . lever. . of . wex..an. Mkl cubicle... \S......
Amgermeadle... Jo. 2 waler...... iene. ... 1k...acks
%o osner  Anek. does odk..allow..wa.
ke Ao eess Moougn T redueAhe
" amount.....of.. weker . Mab 2 Wes  oeen ..
\Qs’f\o&a ..... «heem%meﬁ I - S [2]
(b) State the term used to describé a plant type that has ac:faptatifjns to reduce water loss by
- - transpiration. . - .- ; . - , &t
*Q(Oeh\z\l’a ........ {. . . S ——— 1]
s .. -+ [otag

0 This answer repeats
information already
given in the question,
which asks for one other
adaptation.

Mark for (a) (i) = 0/1

9 This explains a feature
of leaves in general and
is not specific to only
this type of leaf, which
has a number of
adaptations to reduce
water loss by
transpiration.

9 The reference to ‘the
enzyme’ is confusing
and suggests that the
candidate has not read
through their answer to
spot this error.

Mark for (a) (ii) = 0/2
Mark for (b) = 1/1

Total marks awarded =
1 out of 4

Cambridge International AS & A Level Biology 9700
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How the candidate could have improved their answer

(a) (i) The candidate could have looked at the obvious features of a rolled leaf and trichomes in Fig. 2.1 and
observed that these were very different features to leaves that do not have adaptations which reduce water
loss. The answer ‘waxy cuticle’ is a common feature of leaves and not an adaptation which reduces water
loss.

(a) (i) Candidates who had given ‘waxy cuticle’ as their answer to (a) (i) were allowed to carry the error
forward as there were some creditworthy points that could have been made. Here, the candidate could have
explained it was a ‘thicker impermeable’ layer and referred to an increased diffusion distance. Also, the term
‘water vapour’ rather than ‘water’ should have been used.

Mark awarded = (a) (i) 0/1, (ii) 0/2
Mark awarded = (b) 1/1

Total marks awarded = 1 out of 4

Common mistakes candidates made in this question

(a) (i) The trichomes were incorrectly termed ‘root hairs’, ‘needles’, ‘spikes’, ‘spines’ or ‘cilia’.
Some candidates gave features that had already been given in the question or just stated ‘smaller surface
area’.

(a) (i) The movement of water and water vapour should be explained in terms of water potential, but it was
common to see an explanation in terms of concentration, which should be avoided. Some candidates
considered differences in water potential, but instead of saying water moves from a higher to a lower water
potential, stated that water moves from a high water potential gradient to a low water potential gradient,
which is incorrect. Some forgot to state that it was water vapour that left via the stomata and only stated
‘water’. Others thought that the trichomes absorbed water rather than being present to create a humid area.
Some referred to ‘inside the leaf’ when in fact they meant the area enclosed by the rolled leaf, which is still
external air.

(b) Here the most common mistakes were to term a xerophyte a ‘xerotype’, ‘or ‘xenophyte’ or to state a type
of xerophyte, so that ‘cactus’ was commonly seen.

Cambridge International AS & A Level Biology 9700
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Question 3

Example candidate response — high Examiner comments

3  Globally, measles is an important disease that mainly affects children. Many deaths from measles
oceur in children under five years of age.

Table 3.1 shows the population of six countries in Africa in 2009 and: the number of cases of
measies per 100000 people for the four years 2009 to 2012.
All six countries are classified as low-income countries.

Table 3.1
population in number of cases per 100000 people
countey 2009 2009 2010 2011 2012
Central African Republic 4266000 0.26 0.05 15.31 3.12
Chad 11371000 | 145 ,] 1.66 71.60 0.96
Eritrea 5558000 148 g 0.89 0.81 3.16
Ethiopia 84838000 | C1.89) 4 486 3.64 4.74
Gambia 1628000 0.00 042 | 000 | 000
Niger 15303000 523 | 234 4.67 1.59

(a) (i) The actual number of cases of measles in Chad in 2009 was 165 and in Eritrea was 82.

Calculate the actual number of cases of measles in-Ethiopia in 2009,

Show your working. e The correct calculated
29 value is given and the
number of  spcec - . % {4 &2% OOD working is also shown
T clearly.
= 179 o

2l Mark for (a) (i) = 2/2

(i) Use the data for Chad, Eritrea and Ethopia to explain the advantages of showing the
data in Table 3.1 as number of cases of measles per 100000 people rather than the
actual number of cases.

~ Dferent . coabies e d6kuend | popdabun . @ The idea of taking
- gkmﬁ data o< nombe  of cases of  weasks e /@M@M populatio_n_sizel_ir:;%
Bt ool O o B T el e account is implied by
FNES..... R mpckan.or. fades o e cou 3“‘“{‘ ...... TS the statement that
Lt b lec. 9 different countries have
€ Sulsecisanvsousennasss AT fesens ) 3 guevaregis T SRR SIS (P d|fferent populatlon
~ Wity Cong ol nombec o cases is wisleodmg  doe fo sizes. The candidate
diCoeiank o P S— T has supported this
............................ ot S O, clearly with their
- B s, tiigpa has 1179 cases  whife G frem a:/y calculated data from (a)
M ............. -;{ ............................................................................... (i) and some data
82 cases. TTowerer o lovger . onpitas. of Fifen... extracted from Table
4y 2 C ed b 3.1. The values have
CE% ..... i T ot been correctly
opa (124 per Pegl). Comopm bas larger prpdafd™> transferred to their
response.

Mark for (a) (ii) = 3/3

Cambridge International AS & A Level Biology 9700 15
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Example candidate response — high, continued

Examiner comments

Fig. 3.1 shows the percentage of children vaccinated against measles over a ten year period from
2003 to 2012.

«  The percentage vaccinated represents children under one year of age who have been given
at Jeast one dose of the vaccine against measles in the given year.
*  The data are for the six African countries shown in Table 3.1.
— Eritrea —

180 PR T T e 2
£ BEOimazassas ® '@L o 0 %é
efissszr samiasiatiiisisnisisniissnciicil SoHTH T
90677 o e HF Y Gambia
80 Niger i
R0
70 Lo Ethiopiat
ORI : ik
60 = T
percentage ] e e e aaa OMERRE SO had P
of children T © a!
vaccinated  HH ‘27“@ o inn
5055 e
H L0 s Central African
O=FH i Ftepubllc%g
40 : e
5 ? S 0
30 4% P _@z
2014
10
0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1

Cambridge International AS & A Level Biology 9700
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Example candidate response — high, continued

Examiner comments

(b) Vaccination is-known to protect.populations against infectious diseases.
Some of the data in Table 3.1 (on page 4) and Fig. 3.1 (on page 6) support this statement.

Describe the data that support this statement and comment on the data that do not support
this statement.

e Ol . e O oA S s e 66 ipelaba
G G e S SR e g o
D Ms\fpor":_'(‘h:: (;‘,s o Z: ufE o€ reasls w201 ledag fo dy\’dy -

M (3D R page % (ten

2ud Nrﬂt’ 7
(¢) The successful eradication of smallpox involved an intensive global vaccination programme.
It is hoped that the same can be achieved with measles.

Outline two features, apart from cost, of the smallpox eradication programme that may have
made it easier to eradicate than measles.

{' A L‘V(- \OLC cdng

(d) State precisely the type of immunity gained by receiving a measles vaccine.

Ackilerad

ackve

e The candidate has set

out their response
clearly, starting with a
sentence that supports
the statement. They
then include information
about Niger as an
example. A trend is
made clear and this is
supported with correct
data taken from the
graph and the table.

The sentences about
Gambia are strong
pieces of evidence to
support the statement —
these are expressed
well by the candidate.
Again, correct data is
given in support.

The candidate makes it
clear here that they are
switching to provide
evidence that does not
support the statement.

Mark for (b) = 4/4

16

This is a very good
description of the
vaccine used in the
successful campaign to
eradicate smallpox.

A very thorough answer
displaying good
understanding.

Mark for (c) = 2/2

Mark for (d) = 1/1

Cambridge International AS & A Level Biology 9700
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Example candidate response — high, continued Examiner comments

(e) Planning the: prevention and control of measles using-a vaccination programme means that
financial costs must be considered.

State two examples of these costs.

1 Cost of devdoomg and researdn, e Voccnes B @ There are actually two

............................................................................................................................................ acceptab|e examples in
the  veus | this second answer; the
..................................................................................................................... cost of manufacturing
@ ............................... viruses would have

5 Gt of mandfac 452 and 'kakspa‘% fa  vacop, been enough to earn the

........................................................................................................................................... mark.

e e e R He s regms e Nasieben o
' Mark for (e) = 2/2

[Total: 141 | Total marks awarded =

14 out of 14

How the candidate could have improved their answer

(a) (ii) The relevance of different population sizes for different countries is referred to at the start and halfway
through the response. This point is made more clearly the second time, although it could have been qualified
by stating that giving the cases per 100000 takes into account the differences in population size. Although
full marks were awarded here, another advantage would be that numbers per 100 000 provide information
about the severity of the disease when different countries are compared, or in one country over time.

(b) The candidate used the term ‘outbreak’ to describe a large increase in cases of measles, but the very
large increase in cases seen in the stated countries could have been described as an epidemic. In this case,
the candidate had already written enough to be awarded the maximum number of marks.

Mark awarded = (a) (i) 2/2, (ii) 3/3
Mark awarded = (b) 4/4
Mark awarded = (c) 2/2
Mark awarded = (d) 1/1
Mark awarded = (e) 2/2

Total marks awarded = 14 out of 14

Cambridge International AS & A Level Biology 9700




Example Candidate Responses — Paper 2

Example candidate response — middle Examiner comments

3 Globally, measles is an important disease that mainly affects children. Many deaths from measles
occur in children under five years of age.

Table 3.1 shows the population of six countries in Africa in 2009 and the number of cases of
measles per 100000 people for the four years 2008 to 2012.
All six countries are classified as low-income countries.

Table 3.1
— popg;gggn in ; number of cases per 100000 people

009 2010 2011 2012
Central African Republic 4266000 0.26 0.05 15.31 3.12
Chad 11371000 1.45 1.66 71.60 0.96
Eritrea 5558000 1.48 0.89 0.81 3.16
Ethiopia 84838000 . 1.39 4.86 3.64 4.74
Gambia 1628000 0.00 0.12 0.00 0.00
Niger 15303000 5.23 2.34 4.67 1.59

(@) (i) The actual number of cases of measles in Chad in 2009 was 165 and in Eritrea was 82.

Calculate the actual number of cases of measles in W in 2009. 0 The steps in the
Show your working. gu 839000 9 \yg.23 calculation are set out
' 0 clearly and the
10R.2 008 - candidate has
qUB BBA .39 = ' remembered to give the
=134  Conen - calculated value to the
2] nearest whole person in
order to match the
(i) Use the data for Chad, Eritrea and Ethopia to explain the advantages of showing the values given in the
data in Table 3.1 as number of cases of measles per 100000 people rather than the guestion examples.

actual number of cases.

If QU numbon w0 down o L would be Liffict  |Mark for (a) (i) = 2/2

oand  Yesulls cannol oL ye covded QO—S&\ P 15’,\\,‘&,,@"9 \a~ae e The candidate has done
........................................................................................................................................ % Justenoughtoshow

..QQ}:%.‘%‘;O":..30"\9...1%2wl.é...m@u;;.mgx...:f... onC c\hew canenof their understanding that
; S the different countries
A e Ha [ol¥ e A} i3 .
....... x*:?ﬁ!?:.’??.?!.‘......:'9.......C.b.fﬁf?.‘..............Eé....&...%%‘.ﬁ\g%?{......!.‘.’.Y..e...etg...... have d|fferent
PopwOedion ic N3FH 000 and Ervveq , 5559 000, population sizes.
9 .......... @8 |Mark for (a) (i) = 1/3
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Example candidate response — middle, continued

Examiner comments

Fig. 3.1 shows the percentage of children vaccinated against measles over a ten year period from
2003 to 2012.

* The percentage vaccinated represents children under one year of age who have been given
at least one dose of the vaccine against measles in the given year.
* The data are for the six African countries shown in Table 3.1.

Eritrea
100 P e
nete o o =
aamnaas _55%;:. ® SLLLEE R
906 S @ Gambia
= ‘ Niger
70 T
: i
£ o
N
& e = HHH
percentage 2 £ t SR e Chad g
of children = H : i
vaccinated O 2 !
s e
N ] S Central African
=n o Republic
40 g o
20 :
305 5
i ; it
20 =
10
0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1
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Example candidate response — middle, continued

Examiner comments

(b) Vaccination is known to protect populations against infectious diseases.
Some of the data in Table 3.1 (on page 4) and Fig. 3.1 (on page 6) support this statement.
Describe the data that support this statement and comment on the data that do not support

this statement.
LYW PAG

kb
in ) S 200, XA /- 0L cnidven B S yaodacied |

U 2008 5 Az and i 2012 Sy . were vacaresed

(c) The successful eradication of smallpox involved an intensive global vaccination programme.
It is hoped that the same can be achieved with measles.

Outline two features, apart from cost, of the smallpox eradication programme that may have
made it easier to eradicate than measles.

DR E | @@EBEy oriola Viius ops  SCabe and
did noC  chaoge s A antigemns . nG g UGCiine

Prod wWileonm  earien -

e The candidate makes it
clear which country is
being described and
states the year, the
percentage of children
vaccinated and the
number of cases per
100000 to support their
statements.

Mark for (b) = 2/4

a Two main features are
outlined here. The
outline of the second
feature is directly linked
to the vaccination
programme and gains
credit.

Mark for (c) = 1/2

e The candidate knows
that this is active
immunity and qualifies
this with the precise
type of active immunity.

Mark for (d) = 1/1
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Example candidate response — middle, continued Examiner comments

(e) Planning the prevention and control of measles using a vaccination programme means that
financial costs must be considered.

State two examples of these costs.

................................................................................................................................................... @ The Second example iS

edslen  ocan \w U by o well described. The first
........................................... s example implies
2.... 088 of rxovidiig educcuipnal faciiitiesio people transport costs and is
e ORNO% cveon o edacale themof e npovlQng.. given credit
........................ qowig  vacdooted - @ gy [Markfor (e) =212

[Total: 14] Total marks awarded =
9 out of 14

How the candidate could have improved their answer

(a) (ii) Here the candidate tried to point out the disadvantages of showing the actual number of cases when
they should have focused on the advantages of using number of cases per 100 000 people, as the question
asked. The idea that different countries have different population sizes is only weakly implied by quoting the
population values; a worded statement would have been better here.

(b) The trends in vaccination should have been given for the different countries here. It was not sufficient to
guote one year and give the value of the number of cases per 100 000, as this did not show whether or not
the vaccination programme which takes place in a country over a number of years is successful in protecting
the population. Trends for other countries (Eritrea, Niger and Central African Republic) could also have been
described, using data to support the description. In terms of commenting on the success of the vaccination
programme, it was necessary to look at the trend of vaccination in one country and compare this to the
number of cases per 100 000 for the same country, rather than take one year and compare two different
countries.

(c) The candidate could have qualified their correct statement about the Variola virus not changing its
surface antigens by going on to state that this meant that only one type of vaccine was required.

Mark awarded = (a) (i) 2/2, (ii) 1/3
Mark awarded = (b) 2/4
Mark awarded = (c) 1/2
Mark awarded = (d) 1/1
Mark awarded = (e) 2/2

Total marks awarded = 9 out of 14
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Example candidate response — low

Examiner comments

3 Globally, measles:is an importantdisedse that mainly affects children. Many deaths from measles
occur in children under five years of age.

Table 3.1 shows the population of six countries: in ‘Africa in"2009 :and the number of cases of
measles per 100000 people for the four years 2009 to 2012.
All six countries are classified as low-income countries.

~ Table 3.1
éountry poP;‘gggn in number of éases per11 00000 people_

2009 2010 | 2011 2012
Central African Republic | - 42660000 '0.26. 0.05 1531 | 8.12
Chad + | 11871000 | 145, 166 | 7160 | 096
Eritrea > 5558000 1.48 Q1 0.89 0.81 3.16
Ethiopia + 84838000 | 1.39%s| 4.86 3.64 474
Gambia 1628000 0.00 0.12 0.00 0.00
Niger 15303000 5.23 - 2.34 4.67 1.59

a) (i) The actual number of cases of measles in Chad in 2009 was 165 and in Eritrea w: 2
(a) () &u{ o} we «tal pagichiv - \_'/35—82
Calculate the actual number of cases of measles in-Ethiopia in 2009,

Show youg working. LETL & (67 Y4557, 56
Chad: les % \3 oo = 701 ér‘*veq: @:&ﬁ;ﬂ
{0po 000 ' . l
vl i MR R
{hopraz |
SAhwop 34, x 84§00 - 1q., @
-y % . \00‘.(??.01:. B _". ‘: '_ o .:‘"_:L ‘\(7?,[@* 21

) §
(i) "Use the data for.Chad,. Eritrea and :Ethopia-to explain: the.advantages of showing the
.. data in Table 3.1 as number of cases of measles per 100000 people- rather than the

vt v actual’humberoficases. bt - e "2 AR

Thﬁ‘o . .QMM‘QQJ N ‘0’»‘? ‘_P

p"rw_t.( odiom: ds. =JC.0_<_=_ ,,5_}‘3 REL 1) T

actval number. Thy = mag  caure  Onlom, problems.

otde
iata Lia closs

0 Although there are other
calculations and values
for Chad and Eritrea,
the candidate has
written ‘Ethiopia’ and on
the same line given the
correct calculation. The
correct rounded-down
answer is also given.

Mark for (a) (i) = 2/2

9 There is some hint of an
understanding that
different countries have
different populations,
but not enough to be
awarded any marks.

Mark for (a) (ii) = 0/3

Cambridge International AS & A Level Biology 9700

23



Example Candidate Responses — Paper 2

Example candidate response — low, continued Examiner comments
Fig: 3.1 shows the percentage of children vaccinated against measles over a ten year period from
2003 to 2012.
*  The percentage vaccinated represents children under one year of age who have been given
at least one dose of the vaccine against measles in the given year.
*  The data are for the six African countries shown in Table 3.1.
190 TR 4 e St
é- NN : : ; : g 1 1 {: I }_'L]
© ‘-. é:““"'és, H Otwmm ==y = RN ga
90eFFF HHe S Gambiaj
it ger
70§ o9 Ethiopiab i
: 7 z-—éﬂi"iﬁ;;
@:Eﬂ:—hq) P ! j |
60 Rans O/MENNENE ] C N
percentage 5 i e O {??d HHH
of children I et
vaccinated50 x @ 7 ]
+H BEIO B ©
& 1 et S 5 Central African
oL O : Republic
W Her el
30 %
204
S0
10 H
0 .
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1
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Example candidate response — low, continued

Examiner comments

(b). Vaccination.is known to-protect populations.againstinfectious diseases.

Some of the data in Table 3.1 (on page 4) and Fig. 3.1 (on page 6) support this statement.

" Describe the data that Siiggort this statement and comment on the data that.do not support
fhis StAIBRIBAL <= ~ 78 M. a1y - e

have, 081 5Fe (00000, ~carem oft measly, The séaqut {hl

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

(c) The successful eradication o’fﬁ'mall'pox gwolved an intensive global vaccination programme.
It is hoped that the saime can bs-aehisVed-with measles. ’

Outline twt_)_fggt_ures; apart from cost, of the smallpox eradication programme that may have
made it eaSier to eradicate-than measles. oy

L) seehih, Db of sinall 9 i plolic Oy of doer nof

C "la'*\gc Tr d ;’;;ulon«!' .

.............................................. [2]
(d) State precisely the type of immunity ‘gained-by re’ceiviﬁg a measles vaccine.
................................... B odebeoal o achve a0ty &F ]

e The candidate includes
the four items that are
required to gain credit
for data to support the
statement: country;
number of cases per
100 000; percentage
vaccination value; and
year. As these are all
correctly extracted from
the graph and the table,
one mark can be given.

e This is not quite the
same as saying that a
consistently high
percentage vaccination
will lead to a low
number of cases.
‘Higher’ could mean
20% instead of 10% and
‘less’ could mean 11.5
instead of 12.0 cases
per 100 000.

e There is no year to
accompany this value
for cases per 100000
and the percentage
vaccination value is not
correct for any of the
years for Gambia.

Mark for (b) = 1/4

6 This is only part-way to
gaining the mark as
there is no precise
statement about the
vaccine: ‘easy to
produce ..." is too vague.

e This is not directly
related to the global
vaccination programme.

Mark for (c) = 0/2

@ Good knowledge is
shown and the precise
type of immunity is
correctly stated.

Mark for (d) = 1/1
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Example candidate response — low, continued Examiner comments

(e) Planning the prevention and. control-of measles using a vaccination-programme means that
financial costs must be considered.

@ Measles is caused by a

baclega .
! VIrus.

s ;s . o Grow '“M.
1 The . Cod f Incubghrs u“are  exo expensive

State. two éxam'ples of these costs.

Y el rascbussnSreens s eover B enases P S ST SO S SOt S @ The question is about
vaccines and not
enzymes.

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

R L L L L L e e R L L L LR

v o . Mark for (e) = 0/2

Total marks awarded =

fotal: 141 1 4 4yt of 14

How the candidate could have improved their answer

(a) (i) There is some irrelevant information in the space available for the calculation and the correct
calculated value. This should have been crossed out to ensure that the examiner only considered the correct
calculation.

(a) (i) A firm statement that different countries have different populations would have helped to gain credit
here. More marks could also have been gained if the idea of ‘easier to use’ was explained by stating that
cases per 100000 shows the proportion of the population with the disease. Further detail on ‘simple to use’
should have been given. This could have included the idea that it allows comparison between countries or
shows the severity of the disease between countries or over time within one country.

(b) The data for Eritrea should have been qualified by stating that a high percentage vaccination throughout
the years shown also produces a low number of cases of measles per 100 000. The candidate did not give a
trend, supported by extracted data, for any stated country to show that an increase in percentage of children
vaccinated is linked to a decrease in cases per 100000 of measles, or vice versa.

(c) The first feature could have been qualified by explaining that only one type of vaccine needed to be
developed for use so that the same one could be used throughout the eradication programme. The outline of
the second feature needed to include a statement about the global vaccination programme, such as a high
proportion of the world being vaccinated, or about the vaccine, such as its heat stability owing to freeze-dried
preparation.

(e) The candidate had a gap in their knowledge about the type of organism causing measles. The idea of the
incubator to produce bacteria is about the preparation of the vaccine, but the causative organism is a virus.
The second statement about production would have gained credit if the candidate had checked their
response and noted the error of ‘enzyme’ instead of ‘vaccine’. Other examples of costs could have been
wages for the health workers to deliver the vaccine or the cost of transport of the vaccine.

Mark awarded = (a) (i) 2/2, (ii) 0/3
Mark awarded = (b) 1/4
Mark awarded = (c) 0/2
Mark awarded = (d) 1/1
Mark awarded = (e) 0/2

Total marks awarded = 4 out of 14
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Common mistakes candidates made in this question

(a) (i) Not all candidates gave the answer to the nearest whole case here. Some included the correct
working, but were a factor of ten or more out in their final answer, while others rounded to 1180.

(a) (ii) Some candidates stated that cases per 100 000 were averages, rather than a proportion (or ratio).
Some did not realise that the cases per 100000 were calculated from actual reported cases of measles and
stated that it was quicker to use estimates. Some incorrectly thought that the values represented the number
of deaths from measles.

(b) Many candidates forgot to consider the time aspect of a vaccination programme or to realise that they
should have been looking for trends over the years rather than quoting values for one year only. When
quoting data extracted from the table and graph, many forgot to state one or more of: the country; whether
the percentage vaccination was increasing or decreasing; the cases per 100 000. Some misread the curve
for Chad and thought it represented Central African Republic. Some only used Fig. 3.1, which meant they
could only comment on the percentage of children vaccinated over time. Some concentrated only on one or
two countries and did not give any description or comments for the other countries.

(c) Many candidates correctly stated that the smallpox virus did not mutate, but did not go on to explain how
this impacted on the vaccine and vaccination programme, namely that only one vaccine needed to be
developed and could be used throughout the programme. Some mistakenly thought that the vaccine was
frozen rather than being freeze-dried. A number wrote about how to improve a measles vaccination
programme, but as they did not state that this was carried out for the smallpox vaccination programme, they
could not gain credit for knowledge of the smallpox programme.

(d) Some candidates only stated that this was ‘active immunity’. This was not enough as active immunity can
be either ‘artificial’, as in this case, or ‘natural’.

(e) Some candidates did not relate their answer to a vaccination programme and gave examples of how an

individual would incur costs. Some did not make clear the difference between vaccine and vaccination, and
‘vaccination would cost’ is vague and not the same as ‘the cost of purchasing vaccines’.
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Question 4
Example candidate response — high Examiner comments
4 Fig. 4.1 is a simplified diagram of the clrculatory system of a mammal. Some of the Iymph system
is also shown. .
head !
and
upper

limbs_ i

0 To remind themselves
of the structure of the
heart and its associated
blood vessels, the
candidate has
annotated Fig. 4.1 to
help them formulate
their response.

.o

o Q
" ymph £ |
vessels :
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Example candidate response — high, continued

Examiner comments

(@) The type of circulatory-system shown in Fig. 4.1 is-a closed double circulation.

Explain what-is meant by a closed double circulation.

.9...c,c>mp\e,x¢....c%&e.w.uir...sa...\qmd...nexex...\mv.e.ﬁ..me...uesseas.....9 ...............

‘Davke.. because... 10,000, COMPIRKE... CEeuanon.... 0eod. pastes ADRug. ...

LTSI o'<o 0 0 TETCo NSO seresm RS
S S SR R RSV SR R TR BRSSO 2]

(b) With reference to Fig. 4.1, name:

blood vessel W FAOXNDA st ssssenen

blood vessel X B0\ oy o 3o LT~ o (O 9

valve Y Tcusgid.vawe. (avioventdcmlax vave)

heart chamber Z ..Le.é,\‘.....&h‘\.\)m.., ................................. [4]

(c)

State the component present in the blood at location P that is not present-in the lymph at
location Q in Fig. 4.1. :

......... R B0 N 1]

(d) As blood passes through the capillary network in the lungs, gas exchange occurs.

Describe the process of gas exchange behNeén the alveolus and the blood..

Deens.. o Sifusion. slown. .me..mmm‘m..gmdi%ﬁ.—i 'ﬁiﬁ@\a@“&""“
..0&..d&%,.eﬂtex&..m\im\\..ﬂgm.;.osa‘tﬁim;gsm..am...due..m.:\W\,m.’;m\.ﬁs..e
.Q\um\uﬁ..m..f\&s....guwg.\me..\: AR oN. cismnte. is. Shank.. cnd). diksusim
surfee..ara. Ta. igh. ss. b igh. xaie.. Oz dissaives.n .mt&ta.\imcg.csg.q\mw

@\s 3
Esx\eem&.m&\men..d&gguses...ﬁhm;gh...m\\.\.enmcg..ﬂnmugh.q;&gs.xm.............

e

DRoSORENGA. SIOREL. and. omugih., SOMNE.. Q. JINI... CoRiMa,. Hiods
S DOeste)OIN. In..a. olood . colk:. Aleolos. surounded Yy aagihnesioh. witn
dammamm}g\m.wm.m@q..cgacm\m&,mgﬁ@@u%ea -k Bload. Ma....
oy, hoes. Xmugkh. phosehalipld.. iayeriiough. o ml%‘i-“bgm
..po;\h.\,dx‘sso\u\ng,k\..m\st..\inirg,and.d‘\ﬁsust(\g..1nm..g\c..im§m,g\m\m, .........

The response has been
set out so that it is clear
that both ‘closed’
circulation and ‘double’
circulation are being
explained.

Mark for (a) = 2/2

©

The candidate gains
credit for the correct
name for valve Y. Note
that stating
‘atrioventricular valve’
alone would not gain the
mark; this needs to be
the ‘right atrioventricular’
valve.

Mark for (b) = 4/4

Mark for (c) = 1/1

Adaptations of surfaces
for gas exchange are
not required as the
guestion asks for a
description of gas
exchange.

A sequential account is
given, demonstrating
good understanding of
the process.

The outside air,
alveolus, capillary and
red blood cell are all
mentioned to show that
the complete process
has been considered.

Both respiratory gases
are mentioned.

Mark for (d) = 3/4
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30

Example candidate response — high, continued

Examiner comments

(e) As blood passes through thé small intestine, small 'soluble preducts of digestion such as
glucose are absorbed into the capillaries to be transported to the liver.

Fig. 4.2 is a transmission electron micrograph of intestinal epithelial cells.

F nucieolus

s mees OF

gut lumen : » capillary
direction of movement of glucose during absorption
Fig 4.2
(i) Write the name of cell structures F and G in the boxes provided on Fig. 4.2. [2]

(ii) At the surface labelled S, movement of glucose molecules out of the intestinal eplthellal
cell occurs by facilitated diffusion.

Outlirie the features of facilitated diffusion of glucose molecules.

Tonsmemorone )
Lossie.. prxess. Prigin. calecule. io...coll. meninmane. . ig.0. Chonnel........
PRI Anak. has.. oL pdragailic... dhanne). Anmulo. .. 301 QNS ...
AR0TRISOINNN.. ROV, GIUCOSE.. HO. DACNR..ENOURIN. 1K 40, QUESIAOL AL ..o

.douan...‘ms...mr\m\mﬁ‘cm...%md&em,.’m..wbqé..mt..m.cixa\a.m..pas.s...

..Q—EQM.\.\‘QS..J}Q...&m.ﬁ&...@.‘%n..@.;....u ..... ....;'............‘.;.....;.;.......;': ....................

....... : iusbersassarsd .[3]
[Total: 16]

@ The candidate has
clearly crossed out an
incorrect answer and
given the correct
response below.

Mark for (e) (i) = 2/2

@ The main features of
facilitated diffusion are
given clearly and the
response is to the point.
The focus is on the
transport of glucose, as
required by the
question.

Mark for (e) (ii) = 3/3

Total marks awarded =
15 out of 16
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How the candidate could have improved their answer

(a) When explaining a ‘closed’ circulation, a more complete response would be to name the three main types
of blood vessels and the heart. However, this answer was enough to gain the marks.

(c) Although the candidate had no problem gaining this mark, it is not correct to name a red blood cell as
Red Blood Cell, with upper case (capital) initials.

(d) More detail on the passage of oxygen from the alveolus to the red blood cell and vice versa (of carbon
dioxide) could have been included here. The thin wall of the alveolus should have been described as the
‘squamous epithelium’ and the capillary wall named as the ‘endothelium’. More detail on the diffusion of the
gases could have included reference to the diffusion down a steep gradient, with some qualification of how a
steep gradient is maintained.

(e) (ii) Although ‘channel protein’ was accepted, the actual type of membrane protein for the facilitated
diffusion of glucose is a ‘carrier protein’. One of the main features of a carrier protein for glucose is a binding
site specific for glucose. On binding there is a conformational (shape) change that allows the movement of
glucose across the membrane.

Mark awarded = (a) 2/2
Mark awarded = (b) 4/4
Mark awarded = (c) 1/1
Mark awarded = (d) 3/4
Mark awarded = (e) (i) 2/2, (ii) 3/3

Total marks awarded = 15 out of 16
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32

Example candidate response — middle

Examiner comments

4  Fig. 4.1.is a simplified dlagram of the cwculatory system of a mammal Some of the Iymph system:
- is also shown. *

Ay ot oo atl P he~ad
L | oand | L S T
e - ‘Upper . .

.....

lymph
vessels

|
tines

mtes

Fig. 4.1

Cambridge International AS & A Level Biology 9700




Example Candidate Responses — Paper 2

Example candidate response — middle, continued

Examiner comments

(a) The type of circulatory-system shown in Fig. 4.1 is.a:closed double-circulation.

Explain what is meant by a closed double circulation. ~ *

blood vessel W

blood vessel X

valve Y » ’.\‘.'.‘ Cuspld, valre e
heart chamberZ ... L tq\\‘t ...... & beiomn. 4]

@ State the component present in }he bloowf that is resent in the lymph at

location Q in Fig. 4.1.

SEPPOONS OO, . .7 o 35 bt T .4 TR £ B N 217 O SO 1]

(d) As blood passes through the capillary hetwork in the lungs, gas exchange occurs.

Describe the process of gas excHange between the.alveolus and the-blood. .

e, lons . possig: Fhesegh. heNmering 2B, oty 4he Bred

bloodl cell, whte , (ocbon drosigle Otluns oo 4o {he bom

cagaene sesseranan D TP T T T P T T TP T T P T T T PP T PP PP PP P PP PP PP P

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

0 The candidate has
written just enough to
show an understanding
that, for a full circulation
around the body, the
blood passes through
the heart twice. There is
no explanation of the
term ‘closed’.

Mark for (a) = 1/2

9 There are only three
correct answers here.
Although heart chamber
Zis an ‘atrium’, the
candidate has stated
‘right’ instead of ‘left’.

Mark for (b) = 3/4

e This is a description of
blood rather than a
component.

Mark for (c) = 0/1

e Although there is little
detail about the pathway
taken and ‘the lungs’ is
stated rather than ‘the
alveolus’, the candidate
shows an understanding
that oxygen enters the
red blood cell, so gains
credit.

e The candidate correctly
identifies the
mechanism of transport
of the respiratory gases
and knows the direction
of movement of both
oxygen and carbon
dioxide.

Mark for (d) = 3/4
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Example candidate response — middle, continued

Examiner comments

(e) As blood. passes. through the small intestine, small soluble préducts of digestion such as
glucose are absorbed into meca___ﬂllaﬂgs to be transported to the liver.
e

Fig. 4 2 isa transmlssmn ele_citf_n/ml_c‘rggraph of mtestnnal eplthehal cells

F o udu

G (ac’ce«\ o

gut lumen - : ——» capillary
direction of movement of glucose during absorption

Co

,Fig 4.2

(i) Write the name of cell structures F and G in the boxes provided on Fig. 4.2. 2]

(ii) At the surface labelled S, movement of glucose molecules out of the mtestmal eplthellal
cell occurs by facilitated-diffusion..

Sie A P o) s = P . ': - Lot 2 . . i
"1 Quitline the feature's of facilitatéd: diffusio

¢ Gl rous... Fieovoh [ the retem . channd. by
adifloston ,ar‘ 'm H\v ’m'{exrfm( g:L coﬂ(‘emlf‘m‘lon o/'

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

arssscitsreianestatenaiedatrisaniineitararrraeaiananeie srenanini .....;.‘.;......;....:..--- ......................

areresvansaiisianennd : : : seseresiiteriratariserannannnraracnnantaiosnrarenasresninnnheniresianeteienioanaenes

[Total: 16}

@ ‘Nucleus’ is acceptable
for structure F, but
‘lacteal’ for G is
incorrect as this is not a
cell structure. A lacteal
is a lymph vessel.

Mark for (e) (i) = 1/2

e The candidate realises
that glucose must pass
through a membrane
protein so gains credit.
Movement of glucose
down the concentration
gradient from the
intestinal epithelial cell
towards the capillary is
not clearly given in this
response.

Mark for (e) (ii) = 1/3

Total marks awarded =
9 out of 16
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How the candidate could have improved their answer

(a) The candidate could have stated the pulmonary and systemic circulations, to be sure of gaining credit
here. They should also have included an explanation of ‘closed circulation’, either by mentioning that blood is
contained in blood vessels or by naming the three main types of blood vessels and the heart.

(b) The candidate needed to remember that the sides of the heart and the heart chambers are named as if
one is facing a person and so the right-hand side of the diagram is actually the left side of the heart.

(c) The candidate should have followed through on the idea of oxygen and remembered that oxygen is
carried in red blood cells. Oxygen is not considered a component of blood, as it is carried by haemoglobin
within red blood cells.

(d) The oxygen should have been described as diffusing from the alveolus, rather than from the lung. The
candidate could have included detail of the pathway, the squamous epithelium of the alveolus and the
endothelium of the capillary.

(e) (i) The information provided stated that Fig. 4.2 showed intestinal epithelial cells. As the nuclei are
obvious, with further study of Fig. 4.2 the candidate might have realised that the thin line between one cell
and the next was the cell surface membrane.

(e) (i) The ‘channel protein’ was acceptable here, as the candidate understood that glucose cannot cross
the cell surface membrane unaided. However, ‘carrier protein’ would have been more correct. The
movement down the concentration gradient could have been expressed as going from a high to a low
concentration (a high concentration within the epithelial cell to a lower concentration outside the cell). To
gain full marks, a statement that the movement is passive should have been included.

Mark awarded = (a) 1/2
Mark awarded = (b) 3/4
Mark awarded = (c) 0/1
Mark awarded = (d) 3/4
Mark awarded = (e) (i) 1/2, (ii) 1/3

Total marks awarded = 9 out of 16
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Example candidate response — low

Examiner comments

4  Fig. 4.1 is a simplified diagram of the circulatory system of a mammal. Some of the lymph system
is also shown.

head
and

upper
limbs

lungs

lymph
vessels
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Example candidate response — low

Examiner comments

(a) The type of circulatory system shown in Fig. 4.1 is a closed double circulation.

Explain what is meant by a closed double circulation.

o 500 oo, St ... s hrough. one. phoe e, \fhich. inton H......
Do v, ... ekt oud. .. goos. Do hane... Dovble. e, hise..ov2. o, €

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

............................................................................................................................................... [2]
(b) With reference to Fig. 4.1, name:

blood vessel W ..o A}(Ttb\e ..........................

blood vessel X ?V'IW‘OMPY ..... Vi ﬁh

valveY = csssissnnnaninminenasnaeaii

heartchamberZ ... Lﬁfﬁ ....... HAR e, (4]

(c) State the component present in the blood at location P that is not present in the lymph at
location Q in Fig. 4.1. ’

(d) As blood passes through the capillary network in the lungs, gas exchange occurs.

Describe the process,of gas exchange between the alveolus and the blood.
DNEOV\ ﬁima ¢

............ o 2. 0. Opbhy... 5. 10, ... oheolé.. . Shet.. dtonce..dlon,
“Hhe. Sosarntiosion... Jochurt..... Avd.. e, obimrsdtm.. Ooxygen... Contain...1n. 7.

Mol oloo.. i, fo.. dheals..tn. blmd. . th...Coploine. .. Sp. ...
Moo Jn...Coploy... Q.. Oxgyon...od. belencad... Gotbon.. Shoxide...dud. e, obeoles

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

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

0 The candidate attempts
to explain both ‘closed
circulation’ and ‘double
circulation’. Neither
explanation is close
enough to the required
answers to gain credit.

Mark for (a) = 0/2

9 This was accepted for
‘aorta’.

Mark for (b) = 3/2

Mark for (c) = 0/1

e The candidate
demonstrates
knowledge of the
direction of movement
of each of the
respiratory gases and
their mechanism of
movement.

Mark for (d) = 2/4
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Example candidate response — low

Examiner comments

(e) As blood passes through the small intestine, small soluble products of digestion such as
glucose are absorbed into the capillaries to be transported to the liver.

Fig. 4.2 is a transmission electron micrograph of intestinal epithelial cells.

F

Moclous,

G fouh ondophtic tet

gut lumen » capillary
direction of movement of glucose during absorption

Fig 4.2
(i) Write the name of cell structures F and G in the boxes provided on Fig. 4.2. [2]

(i) At the surface labelled S, movement of glucose molecules out of the intestinal epithelial
cell occurs by facilitated diffusion. :

Qutline the features of facilitated diffusion of glucose molecules.
o oclted diffiion et of.. Specil... ocion.. . head...
2. LA loein... 0600 hodho... dodn._the.. Soncandodion.. Jrodot.......

Botouso. fhoose.. molonl...5...0 ot bnclooule. . bich...ton. bt pres. hkogh.
S ... TR
....................................................................................................................................... [3]

[Total: 16]

Mark for (e) (i) = 1/2

e The candidate correctly
realises that a carrier
protein is involved, so is
credited for this.
Although ‘down the
concentration gradient’
is given here, there is no
mention of glucose
moving down this
gradient from the cell to
the outside. The final
sentence states that
glucose cannot cross
the membrane so
appears to be a
contradiction. As this is
not qualified further, no
more marks are given.

Mark for (e) (ii) = 1/3

Total marks awarded =
7 out of 16
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How the candidate could have improved their answer

(a) The explanation of closed circulation needed to show understanding that blood is contained in blood
vessels. The statement for double circulation should have been more precise about the ‘two different paths’.
Either the pulmonary and systemic circulations could have been named, or a more precise answer should
have been given stating that the full circulation of blood means passage through the heart twice.

(b) The candidate could have attempted to name all the structures and not leave valve Y blank. The aorta,
blood vessel W, could have been spelled correctly.

(c) A greater familiarity with the difference between blood and lymph would have helped this candidate to
suggest either red blood cells or plasma proteins here. These two components are unable to pass from the
blood into the tissue fluid so will not be collected by the lymph system.

(d) The candidate could have stated that oxygen enters the red blood cell and given detail on the pathway
via the squamous epithelium of the alveolus and the endothelium of the capillary.

(e) () In Fig. 4.2 the rough endoplasmic reticulum (written as ‘endoplastic’ by the candidate) would not look
like a single dark line separating the two cells. The best response would have been ‘cell surface membrane’,
but if the candidate had given just ‘cell membrane’, this would have been accepted.

(e) (ii) The final sentence should have been completed with ‘so the glucose moves through the carrier
protein’, or similar. The candidate could also have stated that no energy is required for the glucose to cross
the membrane, and should have made clear that glucose molecules move down the concentration gradient
from the cell to the outside.

Mark awarded = (a) 0/2
Mark awarded = (b) 3/4
Mark awarded = (c) 0/1
Mark awarded = (d) 2/4
Mark awarded = (e) (i) 1/2, (ii) 1/3

Total marks awarded = 7 out of 16

Common mistakes candidates made in this question

In (a), it was common for candidates to only describe double circulation and ignore ‘closed circulation’. It was
also common for candidates to describe closed as ‘blood is unable to leave’ without any mention of blood
vessels. For double circulation, it was not correct to write about the passage of blood through the heart as
going ‘across’ or ‘around’ the heart. Some described one complete circuit around the body as one cardiac
cycle, which is incorrect. A cardiac cycle refers to the heartbeat. Another common error was to state that for
one heartbeat, the blood passes into two circulations.

(b) A common error here was to spell ‘aorta’ incorrectly, usually as ‘arota’. The other common error was to
name the atrioventricular valve but forget to state that it was the right atrioventricular valve.

(c) Many incorrectly gave a respiratory gas, carbon dioxide or oxygen, instead of considering a larger
component of blood, such as a red blood cell or plasma protein. A number also gave ‘white blood cell’,
forgetting that these can be found in the lymph system.

(d) There was often a lack of precision in describing the movement of oxygen or carbon dioxide: oxygen was
described as moving from the lung to the capillary, or carbon dioxide from the capillary to the lung, rather
than giving the correct structure, ‘the alveolus’. It was also common for candidates to list the adaptive
features of a gas exchange surface, which did not answer the question.

(e) (i) Some candidates did not notice the faint line separating the intestinal epithelial cells and gave
‘cytoplasm’ as their answer.

(e) (ii) The most common mistake in outlining features of facilitated diffusion was to state that it was an
active energy-requiring process. Another common mistake was to state that glucose is transported across by
both channel and carrier proteins, whereas glucose is transported only by a carrier protein. Candidates who
gave ‘channel protein’ were not penalised, but this is not strictly correct.
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Question 5

Example candidate response — high

Examiner comments

5 Fig. 5.1 shows plant cells in stages of mitosis.

=4 chromosome
at metaphase

cell at the start

of prophase -4 chromosome at

late anaphase

(a) Individual chromosomes cannot be seen in the cell at the start of prophase. Changes to the
chromatin occur so that by late prophase chromosomes are clearly visible.

(i) Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

B.Ine. chmmatin.comolenses... and...0LLs. ...
1. LAY, IDPOAELet e

(ii) Descrllf e the structure of the chromosome in late prophase.

Stor Guomatios..are. oftaoneo @
to mcwnm..mm ContromeNe... semees. ..
b emmErR. e howt a. ..

Mark for (a) (i) = 1/1

0 The main features of the
structure of a
chromosome are given
first. Later in the
response, more detail is
given when telomeres
are mentioned.

Mark for (a) (ii) = 3/3
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Example candidate response — high, continued Examiner comments

(b) State two differences between the chromosome: at metaphase and the chromosome at late

@ The candidate deals

anaphase.

"'"‘?PQQ'P!%"T

The. ohiemesomes. &b g hase. g consists.af. 2wo.
sistexr chrimowots

..\ ........................ @nmec ma.,f

However, of. onoehose. Were is only. 1..1he Centigmere.

...... f\ﬂ;@’@ ChvomediiCl, Conttvaimone poA ) -Gwanpls

(c) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling (DI&S-
molecule and promote cytokinesis.

Suggest how cytokinin acts as a cell signalling molecule.

specidic
ORI Seteres. T UFLNES T L e /\Pth@tf%’llcﬁ\

with one feature at a
time and the two stages
are compared to
highlight the differences.
The candidate names
each stage to avoid
confusion and uses the
connector ‘however’ to
introduce a difference.

Mark for (b) = 2/2

6 The candidate has

applied their knowledge
of the main features of
cell signalling to this
example of the plant
hormone cytokinin and
its involvement in
cytokinesis at the end of
mitosis. The response is
written to give a
sequential account.

Mark for (c) = 3/3

Total marks awarded =
9 out of 9

How the candidate could have improved their answer

(a) (i) The candidate drew a diagram to accompany their response. The diagram should have been labelled

to support the written text.

(b) To make their response easier to mark, the candidate could have set out the comparison of the second
feature a little more clearly. There is space to finish the statement about the chromosomes at metaphase
consisting of two sister chromatids. The candidate could have drawn a line to separate the end of this

sentence from the sentence about the chromatid at late anaphase.

(c) The location of the receptors could have been described more accurately as being in the cell surface

membrane of the cell.

Mark awarded = (a) (i) 1/1, (ii) 3/3
Mark awarded = (b) 2/2
Mark awarded = (c) 3/3

Total marks awarded =9 out of 9
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Example candidate response — middle

Examiner comments

5 Fig. 5.1 shows plant cells in stages of mitosis.

21— chromosome
at metaphase

cell at the start

of prophase ‘ =_ chromosome at

late anaphase

Fig. 5.1

(@) Individual chromosomes cannot be seen in the cell at the start of prophase. Changes to the
chromatin occur so that by late prophase chromosomes are clearly visible.

(i) Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

of #e sister chy omadids -

(i) Describe the structure of the chromosome in late prophase.
The chromosomes are sheyt and thicle

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

0 This first part is fine as
an answer. The rest of
the answer, ‘...two sister
chromatids’ is not
necessary here, but
would be useful in (a)

(ii).

Mark for (a) (i) = 1/1

e Although the candidate
uses the plural
‘chromosomes’, a mark
is awarded for the idea
of two chromatids per
single chromosome.

Mark for (a) (ii) = 1/3
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Example candidate response — middle, continued

Examiner comments

(b) State two differences between the chromosome at metaphase and the chromosome at late
anaphase.

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

~pelz which 'S aclieved by chorteuing of microttbyler

(c) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
molecule and promote cytokinesis.

Suggest how cytokinin acts as a cell signalling molecule.

[Total: 9]

e The stages are named
to avoid confusion.
There is just enough
here to show
understanding of a
single chromosome at
metaphase composed
of two chromatids and
separated chromatids at
anaphase.

The fact that the equator
at metaphase and the
poles at anaphase are
noted is enough to gain
the second mark,
although ‘ends of the
poles’ has been given
the benefit of the doubt.

Mark for (b) = 2/2

e The reference to ‘glut’
was ignored here (this is
specific to glucose). The
candidate demonstrates
understanding that the
presence of cytokinin
causes a cascade of
reactions that leads to
cytokinesis. The location
of the receptor is also
given correctly.

Mark for (c) = 2/3

Total marks awarded =
6 out of 9
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How the candidate could have improved their answer

(a) (i) The information that the candidate provided in (a) (i) about two sister chromatids should have been
included here to gain an additional mark. The reference to ‘chromosomes’ and not ‘a single chromosome’ is
also confusing. If the candidate had noted that the chromatids were joined at the centromere, or drawn a
labelled diagram, this would have helped to gain maximum marks.

(b) There were a few minor errors here, though not sufficient to withhold credit. If these had been corrected,
the answer would have been of better quality. The kinetochore should not have been called ‘a molecule’. In

addition, ‘opposite ends of the poles’ should have been written more simply and more correctly as ‘opposite
poles’. The chromosome at metaphase could have been qualified by stating that it was comprised of the two
chromatids joined at the centromere.

(c) The candidate could have gained the final mark by explaining that cytokinin binds to the receptor located

in the cell surface membrane. The reference to ‘glut’ should not have been given as glut proteins are
membrane transport proteins for glucose.

Mark awarded = (a) (i) 1/1, (ii) 1/3
Mark awarded = (b) 2/2
Mark awarded = (c) 2/3

Total marks awarded = 6 out of 9
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Example candidate response — low

Examiner comments

5 Fig. 5.1 shows plant cells in stages of mitosis.

chromosome
at metaphase

cell at the start~ |,

of prophase chromosome at

late anaphase

Fig. 5.1

(a) Individual chromosomes cannot be seen in the cell at the start of prophase. Changes to the
chromatin occur so that by late prophase chromosomes are clearly visible.

(i) Outline what occurs during early prophase so that chromosomes become visible in late
prophase.

he nudlear. envelo eb\eGKSdOUOVQ the

(ii) Describe the structure of the chromosome in late prophase.

Q slowoly
nd’\mo\ﬁng Towaras. the

chronnotids joined mgeib_er ot dhe contromere to make a chromasome.
..... The. cnramosomes..are.. ying. freely™s

il ﬁn.*.e.‘.r...(.m...may.e....tsgtmgghase). .....

0 The candidate describes

events occurring in the
cell during early
prophase, which is not
required by the
question.

Mark for (a) (i) = 0/1

e This is correct

information so gains a
mark. There is no
reference to two
chromatids or to
sister/identical
chromatids.

The candidate moves
away from the aim of
the question here and
attempts to describe the
behaviour of the
chromosomes at late
prophase.

Mark for (a) (ii) = 1/3
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Example candidate response — low, continued

Examiner comments

(b) State two differences between the -chremosome at metaphase and the:chromosome at late
anaphase. :

(c) One of the functions of a plant hormone known as cytokinin is to act as a cell signalling
molecule and promote cytokinesis.

Suggest how cytokinin acts as a cell signalling molecule.

#he hormone. aftaches . 1o the. receptor. celis. and. inthakes o )

signal...(sends. . signal )..de.dhe. nudleus fo. start the specific

................................ : " ; 8l

[Total: 9]

e This is an excellent

answer that is clearly
laid out to show the
differences. Notice that
the candidate mentions
two sister chromatids:
this is information that
could have been
included in (a) (ii).

Mark for (b) = 2/2

e The reference to

receptor cells is too
ambiguous to award
either a mark for target
cells or a mark for
binding to receptors.
There is therefore not
enough to show
understanding that
binding to receptors
results in a cascade of
reactions leading to
cytokinesis.

Mark for (c) = 0/3

Total marks awarded =
3outof 9

How the candidate could have improved their answer

(a) (i) The candidate should have focused on the changes occurring to the DNA/chromatin to make it more

visible, rather than describing events occurring at early prophase.

(a) (i) More detail about the chromosome was required here. Using the term ‘chromatids’ is not sufficient to
imply two chromatids, nor does it show understanding that the two chromatids are identical.

(c) The hormone should have been described as attaching to the receptors of the target cells, rather than
stating ‘receptor cells’, which is wrong. It was not clear if the candidate was describing receptors in the target
cells as receptor cells or describing the target cells as receptor cells. The location of the receptors should
have been given. There should have been a clear reference to the binding of the hormone to a receptor,

which then triggers a sequence of events ending with cytokinesis.

Mark awarded = (a) (i) 0/1, (ii) 1/3
Mark awarded = (b) 2/2
Mark awarded = (c) 0/3

Total marks awarded = 3 out of 9
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Common mistakes candidates made in this question

(a) (i) and (ii) This question was misread by some candidates, who described early and then late prophase
rather than the behaviour of the chromosome at prophase, as requested. There were also some who were
confused about a single chromosome comprised of two sister chromatids and a homologous pair of
chromosomes. An incorrect term, ‘homologous chromatids’, was frequently seen in (a) (i), and chromosomes
were sometimes incorrectly described as ‘uncoiling’.

(b) The equator was stated to be the centre or middle of the cell, which was not creditworthy. Similarly, the
poles were given as the ‘ends’.

(c) A common mistake was to describe cytokinin as having a receptor, rather than the receptor being on the
target cell. Some misread ‘cytokinin’ as ‘cytokine’ and described stages in the immune response.
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Question 6

Example candidate response — high

Examiner comments

6 One of the enzymes involved in glycogen synthesis is glycogen synthase. The monomer of the
glycogen polymer is a-glucose.

(a) (i) Draw the ring form of a-glucose in the space provided.

Clnzov\
H‘ c“"—o ‘,‘, o
Ry 3 A
O\-\\C\_ % ey

H OH

(2]

(ii) Glycogen synthase catalyses the formation of a covalent bond between two a-glucose
molecules during glycogen synthesis.

Name the type of bond formed.

(ili) Glycogen branching enzyme is another enzyme that is required for glycogen synthesis.
Suggest why glycogen branching enzyme is needed in addition to glycogen synthase.
Enzyroes. Ofe... speafic.. Q00 AnSC. ACHe. QTes. AR, crplensiikyy
To.0040.o0e. uee. .. siproe and .mtcémmcx{\on ~Glgegen.....
sg\mw\swa:a{:nh%(mmgAt{gogL“%\\ \dic. roods.and
gluooen. branching. enzyme.. is. SPEIfic ., .6 :glurosidic. o)

(b) The gene coding for glycogen synthase in muscle cells is known as GYST1.
(i) Explain what is meant by a gene.

Q..spedfic... \enght.. 66 .. ouciatices. Q. the.. DNA..cooltule ...
AvQk...ods.. Br...a...seecfie...ordel. ... om0 QOGS 1 .

Q. SPRAKIC... POPEPHIAR. OO O RO .. @) v

0 The diagram is set out
clearly so that it is easy
for the examiner to
check knowledge of the
structure of a-glucose.

Mark for (a) (i) = 2/2

Mark for (a) (ii) = 1/1

9 An excellent response
showing knowledge of
a,1-6 bond formation
between glucose
monomers and an
understanding of the
specificity of enzymes.

Mark for (a) (iii) = 1/1

e A comprehensive
response.

Mark for (b) (i) = 2/2
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Example candidate response — high, continued

Examiner comments

(if)y There are a number of known mutations for GYS1.

Outline how a mutation in GYS7 can lead to the formation of an altered po'lypeptide
where one amino acid is replaged by a different amino acid.

aAase.on. ‘rhe sans.e Shand.. 0. Ane. oeoe. B.sokenivim.eq.. ..
Tper cde e aleed
.‘s..ce\bmcm....g,.ﬁ.mnen Aronsaipiion ocr.msﬂam MANAsond.,

. -.F’o:med...bg.comp.\emem\axg..\mee..@mﬁqg...mxoms..d\:emcom&x,...

..*.aa..cxbos:me..\dux.\mg,ﬁsms\qk\on..:tﬁwﬁs..emcx.x.\\aosome.mm..qu....
AMIAN..0AA. JSINS CNOIN A ARl OF. InGomen:..coddn , \oCaSECK. QRN
Hods.fo.ik.80. G Sent. amind. aad... added. 0. OO BNANS I
LONCKY,. Sheuckxe.. 4. QIERIN. Anoned....... 6 ......................................... (3]

(c) Table 6.1 shows three functions of cell structures that are involved in the synthesis of glycogen
synthase.

Complete Table 6.1 by naming the cell structure that‘carries out the function listed.
e .. —— T T,

Table 6.1

name of cell structure
oLugh encopl\asmic
rena\om . 0

function

assembles ribosomes for polypeptide
synthesis

synthesises ATP to provide a supply of mitochonAna

energy for transcription of GYS7

folds and modifies synthesised polypeptide 30\3\ ChY PO

to produce functioning glycogen synthase

3
[Total: 12]

e The ‘sense strand’ was

ignored in this response.
The DNA strand that is
copied to form the
MRNA can be termed
the template strand.

It is made clear that only
one codon is altered,
which would lead to a
single amino acid
change

This is a flowing,
sequential account. The
candidate knows the
difference between
transcription and
translation and knows
the main events that
occur in each process.

Mark for (b) (ii) = 3/3

e The second and third

cell structures match the
descriptions of the
function. However, the
first cell structure should
be the nucleolus.

Mark for (c) = 2/3

Total marks awarded =
11 out of 12

How the candidate could have improved their answer

(a) (i) The candidate could have made sure that the bonds between the carbon atoms and the hydroxyl
groups showed bonding between C and O. The candidate’s diagram has the bond leading from the carbon

atom to a location between the O and the H. This was not penalised.

(b) (i) The only error here was the misspelling: ‘lenght’, instead of ‘length’.

(c) Careful rereading of the function and reflection on the meaning of the phrase ‘assembles ribosomes’

might have reminded the candidate of the role of the nucleolus.

Mark awarded = (a) (i) 2/2, (ii) 1/1, (iii) 1/1
Mark awarded = (b) (i) 2/2, (ii) 3/3
Mark awarded = (c) 2/3

Total marks awarded = 11 out of 12
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Example candidate response — middle

Examiner comments

6 One of the enzymes involved in glycogen synthesis is glycogen synthase. The monomer of the
glycogen polymer is a-glucose.

(a) (i) Draw the ring form of a-glucose in the space provided.

c_\‘)QQ_O\'x
\ 0 e
o
/oW
3

\
\

oV
[2]

(i) Glycogen synthase catalyses the formation of a covalent bond between two a-glucose
molecules during glycogen synthesis.

Name the type of bond formed.

(ili) Glycogen branching enzyme is another enzyme that is required for glycogen synthesis.
Suggest why glycogen branching enzyme is needed in addition to glycogen synthase.

..... TQ..Ccavalyst. . Xeation. . .and... . £asith..

(b) The gene coding for glycogen synthase in muscle cells is known as GYS1.

(i) Explain what is meant by a gene.

........ NRAL.. NGl SLCXL0ON. A DNA L that

.......... RO RC L o 0 DOALLE i BPE LU s
e REOLEM O SN eedRA L For ClL..

............. MmeAaoNSm. ... .and.....expcilalt... . dif£emi. 2]
AYICAS (0 (have CHere:

0 Even if the method of
writing over the corners
of the ring structure with
C and O is ignored, the
candidate only shows
11 and not 12 hydrogen
atoms. Three of the
carbons, the hydroxyl
groups, are not drawn in
the correct position.

Mark for (a) (i) = 0/2

@ This is not the correct
spelling, but the
candidate is awarded
the mark.

Mark for (a) (ii) = 1/1

e This describes the
action of an enzyme in
general rather than
focusing on the action of
the glycogen branching
enzyme.

Mark for (a) (iii) = 0/1

e The information
provided about a gene
is a correct explanation
and gains full marks.

Mark for (b) = 2/2
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Example candidate response — middle

Examiner comments

(i) There are a number of known mutations for GYST.

Outline how a mutation in GYS7 can lead to the formation of an altered polypeptide -
where one amino acid is replaced by a different amino acid.

AR A E X At Bl EAA NG B A DAt Dl
COMENEOTID €8 Al B G . e T LRI AL S
...... SN LIn LA Xansilakion. rhaX . omutoied ...
....... ene...sall. dduce.. ... L L Ve nt...am.ing...
e G S 8 L OS IS D E e DL ... OIEA D L

@ The word ‘oder’ is taken

to mean ‘order’ and so a
mark can be awarded.
There is no other
creditworthy material in
the response. The
candidate more or less
repeats the idea that an

altered polypeptide is
formed.

Mark for (b) (ii) = 1/3

........ S X0 RN.L.... SRS . A NEE LV O NS ouCleoH s e......

............ Cavnng.. A A EL. Y ent. . aming. oot choik

........... ANNG....ct.. SEEeve Nt LR ein. aS.. (3]
WSAYUINNG Yye Lun rion of Hhe Prorem-

(c) Table 6.1 shows three functions of cell structures that are involved in the synthesis of glycogen

synthase.

Complete Table 6.1 by naming the cell structure that carries out the function listed.

Table 6.1
function name of cell structure

assembles ribosomes for él’ eptide 6 Full marks are awarded

Siiacie poypep nuCcleo WS- here. The candidate has
i read the first function

. o . o @ statement carefully and

. synthesises ATP to provide a supply o b At correctly deduces that

energy for transcription of GYS7 MWYO cho I’-)éV'\-Oi ) the Stru>c/:tu re is the

' ' y ; nucleolus.

folds and modifies synthesised polypeptide 5 ayorHus

to produce functioning glycogen synthase APl & op Mark for (c) = 3/3

[3]
[Total: 12]

Total marks awarded =
7 out of 12

How the candidate could have improved their answer

(a) (i) The candidate could have practised drawing the correct ring structure of a-glucose as part of their
revision.

(a) (ii) The candidate’s spelling of ‘glycosedic’ for ‘glycosidic’ should have been corrected.
(a) (iii) The candidate should have used knowledge of the structure of glycogen to consider the precise
function of the glycogen branching enzyme, or should have applied knowledge of enzyme specificity to

explain why the formation of the different bonds requires a different enzyme.

(b) (ii) The candidate needed to continue a sequential account and give the next steps in the formation of the
polypeptide chain, having begun correctly with the altered nucleotide sequence.

Mark awarded = (a) (i) 0/2, (ii) 1/1, (iii) 0/1
Mark awarded = (b) (i) 2/2, (ii) 1/3
Mark awarded = (c) 3/3

Total marks awarded = 7 out of 12
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Example candidate response — low

Examiner comments

6 One of the enzymes involved in glycogen synthesis is glycogen synthase. The monomer of the

glycogen polymer is a-glucose.

(a) (i) Draw the ring form of a-glucose in the space provided.

5 o
ey /l N
oM OH

(2]

(i) Glycogen synthase catalyses the formation of a covalent bond between two a-glucose
molecules during glycogen synthesis.

Name the type of bond formed.

(iii) Glycogen branching enzyme is another enzyme that is required for glycogen synthesis.

Suggest why glycogen branching enzyme is needed in addition to glycogen synthase.

e necesery...65.. e gluceqen .
needs.. Yo hove...a...Com ‘aadskqpeﬁar .........
....§\'.Q(g%.e, ................................................................................................................
....................................................................................................................................... 8
(b) The gene coding for glycogen synthase in muscle cells is known as GYST.
(i) Explain what is meant by a gene. 9
A...qem...5 R o m{)omn.\.........oﬁ ......... ONA..........
\\\q\hm\\\eﬁoé\rﬁgqlé\«‘lleﬂ\
QAN QO SIVOS.... ccids @ Thee ce..
. DUYDR(GNS. ... GRNGS........ ?(Qsen\m‘\he.DNA
....................................................................................................................................... 2]

0 The diagram is not

complete and there is
too much guesswork left
to the examiner to be
able to award any
marks.

Mark for (a) (i) = 0/2

Mark for (a) (ii) = 1/1

e This answer is too

general because the
candidate has explained
why a branched
molecule will help in the
overall compact shape.
There is no comment
about the role of the
glycogen branching
enzyme or enzyme
specificity in the
synthesis of glycogen.

Mark for (a) (iii)= 0/1

(3]
(4]

A component of DNA
would be a nucleotide.

This reads as if one
gene has the
information to produce a
number of different
proteins as well as
produce amino acids,
which is not correct.

Mark for (b) (i) = 0/2
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Example candidate response — low, continued

Examiner comments

(ii) There are a number of known mutations for-GYS1.

Outline how a mutation in GYS7 can lead to the formation of an altered polypeptide
where one amino acid is replaced by a different amino acid. :

As. e gene. des...malaled , dhe . base....
Sequence......ol..Ahe . caRNA S\ be .
alered ,and_ e\ e dfecent ..
....Cadwi% ......... Mbea.. aN....en \st_......ﬁ%‘sg@\gsm..B ...... the....
...... LONA....... 008, A00Q..... 008 Specks . de....
Hoe....alved....qene.....al... a0 ad XaQ
Xoesene, hece . d\Herent . @c\-&e%)\{de .......
iSCde,d ...................................................................... R—— [3]
(c) Table 6.1 shows three functions of cell structures that are involved in the synthesis of glycogen
synthase. ?

Complete Table 6.1 by naming the cell structure that carries out the function listed.

Table 6.1
function " name of cell structure
| assembles ribosomes for polypeptide . 3 @
synthesis Qo"%“ Endo \?_\Sm\\c
Ceneuium
synthesises ATP to provide a supply of 1
energy for transcription of GYS1 M\\oc'h°“d“o‘
folds and modifies synthesised polypeptide p ¢
to produce functioning glycogen synthase C‘Q\%\ AP?O‘(Q& uS
(3]
[Total: 12]

@ The candidate shows
understanding that a
different mMRNA would
be formed here. The
idea that a tRNA would
bring a different amino
acid to the ribosome is
implied and is awarded
a mark.

Mark for (b) (ii) = 2/3

@ The first structure is
incorrect, but the
second and third are
awarded marks.

Mark for (c) = 2/3

Total marks awarded =
5out of 12
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How the candidate could have improved their answer

(a) (i) The candidate needed to learn this structure and produce a more complete diagram so that the
relative positions of the H and OH groups for each carbon and the position of the CH,OH group were shown.

(a) (iii) The candidate needed to consider the synthesis of glycogen here. They understood that glycogen is
a branched molecule, so stating the function of the glycogen branching enzyme in forming a-1,6 glycosidic
bonds would have gained credit.

(b) (i) The gene should have been described as a length or section of DNA and it should have been made
clear that the gene codes for a polypeptide.

(b) (ii) The candidate should have begun their account with the idea that the sequence of nucleotides on the
DNA would be altered, and/or stated that a base substitution had occurred. The statements about tRNA
could have been more precise. The idea that a tRNA with a different anticodon would bring a different amino
acid to the ribosome for translation was not clearly stated.

(c) The candidate should have given ‘nucleolus’ as the structure responsible for assembling ribosomes.

Mark awarded = (a) (i) 0/2, (ii) 1/1, (iii) 0/1
Mark awarded = (b) (i) 0/2, (ii) 2/3
Mark awarded = (c) 2/3

Total marks awarded =5 out of 12

Common mistakes candidates made in this question

(a) (i) The CH,OH group was frequently incorrect, for example C,HsOH or CH,O. Many forgot to draw in the
hydrogen for carbon 5, while a number inverted the H and OH groups for carbons 2 and 3.

(a) (ii) The spelling of ‘glycosidic’ was frequently incorrect. Some gave ‘peptide’ or ‘hydrogen bond’ in error.

(a) (iii) The most common mistake was to be too general and state that the enzyme was needed to form
branches, or that the enzyme lowered activation energy, rather than stating precisely the type of bond
catalysed by glycogen branching enzyme or showing an understanding of active sites and specificity in bond
formation.

(b) (i) Many responses to this were too vague, referring to genes producing characteristics and not giving
molecular detail as stated in the relevant syllabus learning outcome. Quite a few candidates confused the
idea of a gene coding for a polypeptide with the genetic code and incorrectly stated that a gene had a
genetic code. Some thought that a gene was only a triplet of bases. Others stated that a gene coded for an
amino acid rather than a polypeptide.

(b) (ii) A change of one amino acid means that only one codon is altered. However, many candidates
suggested that insertion or deletion mutations could have occurred. Some candidates did not outline any of
the events in transcription and translation and wrote instead about how changes in a polypeptide would lead
to a non-functioning protein.

(c) The most common mistake here was to give ‘rough endoplasmic reticulum’ instead of ‘nucleolus’ for the
first function.
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