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Introduction

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 dif f er enthigh middeanslowf candi c
relate to the subjectds curriculum and assessment obje

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
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Introduction

How to use this booklet

Example candidate response = high Examiner comments
Answer-all the questions. @ This candidate has
g bout the and i of respm:‘rded as requested
I Sl e and given answers that
s AE. ) are concise and are

rMmodlhbﬂmbyWMnm /
Examiner comments are
........................................................................... alongside the answers,

linked to specific part of the
Discuss and analyse the answers with answer. These explain

your learners in the classroomto where and why marks
improve their skills. were awarded. This helps
_-d!wnmwﬂhahrﬂwummmmmm youto interpret the

that results in an appraximately spherical shape. standard of Cambridge
______ CIOTDMOL e exams and helps your
learners to refine their
exam technigue.

....... Exhracaiiuion. \\

E The concentralion of substrate that enables an enzyme o -achieve haif the masimum rale of
reaction.

........ Ko Nalue

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

J

Bl | Total mark awarded =
[Tetat: 5) | 5 out of &

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 your learmners 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 cnrrect

TS
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Assessment at a glance

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 Weighting

AS Level A Level

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 questions. Candidates will answer on an answer sheet. [40 marks]

31% 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 23% 11.5%
the AS Level syllabus. Candidates will answer all questions. Candidates will
answer on the question paper. [40 marks]

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]

T 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]

T 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

6 Cambridge International AS and A Level Biology 9700
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Paper 21 AS Level structured questions

Paper 21 AS Level structured questions

Question 1

Example candidate response i high 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. 0 0 This candidate responds
appropriately and gives

answers that are

concise and contain

....... ACKuOBAN.... BN G s correct scientific terms.

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

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

e DA EE AN POSEDCAONSN e ey e

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

....... JERT\ A L&) T ¥ S

D The term for enzymes that function outside cells.

....... Exixa.celiuiay.. .

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

e X e NANUL e I ———

Total marks awarded =
[Total: 5] |5 out of 5

How the candidate could have improved their answer
E. Givingt he 6 MiMémtednn sc on st amdéembnswated Knalvledga of the correct term to use

here. However,k nowl edge that this isvalluwed rvedseralesdo toor eadsi ttvhoer t
candidate was able to gain full marks.

Cambridge International AS and A Level Biology 9700 7



Paper 21 AS Level structured questions

Example candidate response 1 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 actuon that needs to be overcome by reactants in order
for products to be fermed <% Ty oa . o

B The mechanlsm of enzyme action that relies on the active site belng peirtlally flexible and
changing shape in order to bind the substrate.

\ncluce Gt meshanism.

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

0 Although neither D nor
E is correct here, it is
good practice to cross

‘ ) ) . &= out an incorrect answer
(€, The concentration of substrate that énables an enzyime {6 achiev® half the maximum rate of clearly, leaving only the
—_"A——/—‘-—
reaction. _ ' answer that should be

marked.

[5]
Total marks awarded =
[Total: 5] |3 out of 5

How the candidate could have improved their answer
A The termindace¢i gadi on energyd does &.Ohisishoalyaeminarpoint pper c a

B. The candidate wrote 6 i n d u, whéch Wais acéepted; however,t he correct term is O6indu
(mechani sm) 6.

The correct terms required are stated in the syllabus: ‘extracellular’ (D) and ‘Michaelisi Menten constant' (E),
so greater familiarity with these terms would have helped this candidate.

8 Cambridge International AS and A Level Biology 9700



Paper 21 AS Level structured questions

Example candidate response i low

Examiner comments

Answer all the questions.

G It is good that the

candidate qualifies &ad

1  Statements A to E are about the structure and functioning of enzymes. i -al
' : with the full term, as it is

that term, given in
brackets, that gains
credit here.

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.

JEo..codiifiom..... wsg)e ................................... o

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

dvad.. fu‘ ...... [

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

M{jlﬂéﬂ’\.g .......................................................................................... .
D The term for enzymes that function outside cells. ' ) ?

E The concentratlon of substrate that enables.an enzyme to achieve: half the maX|mum rate of

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

The @ctive sitebis a
term used to describe a
particular part of the
enzyme molecule where
catalysis occurs, so
does not match the
description.

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: 5]

Total marks awarded =
2outof 5

How the candidate could have improved their answer
A.Here6acti vat iwasn necrmoarrgeyd | getivsigne hkeedy as 6

C. Itwould have helpedi f t he

di ffere¢eecen bot deswcr ®© b e d. Kadbeen hetteh e
under st ood. 6Gl obul ard was the required answer but an
E. The term given in brackets by the candidate was too different from the '‘Michaelisi Menten constant' to be

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

Cambridge International AS and A Level Biology 9700 9
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Paper 21 AS Level structured questions
Common mistakes candidates made in this question

A.Some candidates only gave the tener gpéti Xathowmdhinbki e
strictly correct, it was allowed.

B.Some candidates gave a mixture of terms, such as 6ind
6induced substrated, O6lock and keydbtced.fiThé. examiners
C. Examples of globular proteins were incorrectly given in response to this question. Of t hese, O0haem
was most commonly seen. wishaalwapsedrreck. ng of o6gl obul ar 6

DTerms with the prefi x6ebdxetxr6 nwseirced ,g idveexnt,e rsnuaclh caesl | ul ar 6,
6Catalystsd was also given as an incorrect response.

E. Some candidates were not able to get close enough to the correct spellingof 6 Mi ¢c ie ht & N.® .,
which is a different term, was also given. Some candidates gave ¥ Vnax, but this is a stage in deriving K,

Some candidates also misinterpreted the statement as inhibition, so this term alongwith6 c ompet i t i ve
i nhibiti ocndmmpetdi téinwen i nhi bitiondé were given.

10 Cambridge International AS and A Level Biology 9700



Paper 21 AS Level structured questions

Question 2

Example candidate response i high

Examiner comments

2 Marram grass, Ammophila arenaria, is an important plant of sand:dunhes. Leaves-ofimarram
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, wr‘lich reduces water loss by transpiration.
:—tasrsonmnerﬁwsméwre ................................................... [1]

(i) Explain how this adaptation reduces water loss.
..v.\xm.ex...mpom...lmulr.\g...smmmquiﬁ.:\tqgm...\gg.ﬁchesa.Mgs...
NG 0. ARQ..outSde. 5. SO VR DOIMG SRR RNRSS
%...watef..mxeﬂtiq\...%mc\\em...ia....sedxx.ed;..;.cam..fmr.e..dls.....g....
AEROS00... 88, oL Vapour.. Ao, e Aea k. 0. ouksiOR.......

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

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

e The correct term is used
and is spelt correctly.

transpiration.
.‘..%amg:?(.\gfre...ﬁ .......... e (1 |Markfor (b) =171
' [Total: 4] | Total marks awarded =
4 out of 4
How the candidate could have improved their answer
(@) (i) and (ii) Althoughitisaccept abl e to use the term O6hairsé, 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 and A Level Biology 9700

11



Paper 21 AS Level structured questions

12

Example candidate response 1 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

0 The phrase do reduce
water losséis not
necessary here as it
repeats part of the
question.

Fig. 2.1

(a) Examples of adaptations to reduce water loss by transpiration include a thick cuticle and no | Mark for (a) (i) = 1/1
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. 9 The candidate correctly

ke Sivudinren uses the feature given in
e QDT ONy e SuL GC%TO”Q&“&“W”‘JLOSSG ........... [1] (@) (i) in their
T y—— ” o explanation. The term
(ii) Explain ow&vf(.%ﬁ%/? ion reduces water loss. darrierdhas been
he Wete  achy tike  a bonien belweer whe leaf ignored as the
5 - explanation that follows
......... ar&o“kvvsqxeuj*‘ﬁ&j%%)«@ewwu is sufficient to show
Fogre, Pl loweANG e wooded PD,‘Q,\L;OLL _ undgrstan_dmg_ of a
............................................................. ettt N humid region in the
........... radient kefivern side and oulside ,so enclosed area. There is
WETBL  Wagdgsh Ou B - correct use of the term
........................................................................................................................................... avater poten“a'
2] gradientd
(b) State the term used to describe a plant type that has adaptations to reduce water loss by | Mark for (a) (ii) = 1/2
transpiration.
................... 5 o N | Markfor (b) = 1/1
[Total: 4] | 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 6 h dikie r
structuresg and their location could have been more clearly defined as within the enclosed area of the leaf.

(a) (ii) The candidate should have referred to @vater vapourdinstead of j u svdterdd

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

Total marks awarded = 3 out of 4

Cambridge International AS and A Level Biology 9700




Paper 21 AS Level structured questions

Example candidate response i 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

Rg.2d @ This answer repeats
(a) Exampies of adaptatlons to reduce water Ioss by transpiration include a thick cuticle and no information already
stomata on the outer surface, arid stératain pits on' the mner surface given in the question,
(i) State one other adaptation, visible in Fig. 2.1, Wthh reduces water:loss by transpiration. \;Vg ;(;:aatlisolj]s for one other
..N.(Ms%.......ﬁu&\de ....... (L) , e e
Mark for (a) (i) = 0/1
(if) Explain how this adaptation reduces water loss.
‘he ........ \oer.... o(uscx ...... .Qn.......ihe ....... coicle.. S (2] This explains a feature
. of leaves In general an
- bamer . J\\rsc& c&oes k... allow... e this type of leaf, which
A has a number of
.:.l’E(......&Q. ........ QQ.SS ’“’\(Q\)%h ....... “'\\‘5 ....... L { educe*he ................. adaptations to reduce
oy water loss b
.amount.......0f...waker. . Yaat - Vied  ‘been . .. transpirationy_
desh b Ane C.’h’ul;;ﬂ\eg o8 D 2]
\O‘A e The reference to dhe
(b) State the term used: to describé a plant type that has adaptat:ons to reduce water loss by enzymedis confusing
ApiEpalicn.c o, 2w s % coe and suggests that the
..fég.fg.eh;hke, ........ Benmsemiege s m |  candidate has not read
g through their answer to
- i =~ [Total: 4] spot this error.

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

Total marks awarded =
1loutof4

Cambridge International AS and A Level Biology 9700 13



Paper 21 AS Level structured questions
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

l oss. The answer o6waxy cuticled is a cwhichmedocesfwatert ur e of
loss.

(a) (ii) Candidates who had given dvaxy cuticle6 as t hei r awers alewved ta carry thagrror( i )
forward as there were some creditworthy points that could have been made. Here, the candidate could have
explained it was a dhicker impermeabledlayer and referred to an increased diffusion distance. Also, the term
dvater vapourdrather than @vateréshould 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 doot hairs§ deedles§ Gpikesd Gpineséor &iliad
Some candidates gave features that had already been given in the questionor j ust st ated O6small
areab.

(a) (ii) 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

6waterd. Others thought that the trichomes absorbed wa
Some referred to 6inside the I eafdé when in fact they m
external air.

(b) Herethe mostc o mmon mi st akes were to term a xerophyte a 6xe
of xerophyte, so that &écactusd was commonly seen.

14 Cambridge International AS and A Level Biology 9700



Paper 21 AS Level structured questions

Question 3

Example candidate response i high 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
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
couniry 2009

2009 2010 2011 2012
Central African Republic 4266000 0.26 0.05 15.31 3.12
Chad 11371000 1.45 7l 1.66 71.60 0.96
Eritrea 5558000 148 ¢, 089 | 0.81 3.16
Ethiopia 84838000 Q.S_Q)m 4.86 3.64 4.74
Gambia 1628000 0.00 0.12 - 0.00 | 0.00
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. 0 The correct calculated

29 value is given and the

nomber of  ucec - *w Q¥4 €2% keere working is also shown
160200 clearly

2l7q @

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.

— Diffecent . coudnies have diflered  poodaban @ The idea of taking

- Show a(a:‘u as nombe  of cases of  woasks fc/ /@@@M(b p°pmati°_n_5izel_irg%
..................................................................... account is implied by

NS B pwkmw@u&» of %CMM%WJ" ...... IS..... the statement that
L CM it el 9 different countries have
SR PP e PR e h R : ) SR R R R AR N e TS SRR different popu|ation
‘%v@ﬁwﬂww*cmsmlw&fj ..... doe fo sizes. The candidate
dib6eiont Ja&'\ — has supported this
......................................................................................................................................... clearly with their
2 B l\g{ay\cz’ thicpo has 1179 cases  whife Eyi tren 0:/,/ calculated data from (a)
M _H .............................................. (i) and some data
82  cases, onevers “...@E‘V%r Progu*m of Tritwen...... extracted from Table
(45 g ) 5. ek s, Conpoted, fo 1o boen conecty e
Blaopa (139 per 100 O20 Peql) '<w°‘m hes larger ppdafed> transferred to their
response.

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

Cambridge International AS and A Level Biology 9700 15



Paper 21 AS Level structured questions

16

Example candidate response i high, continued

Examiner comments

Fig. 3.1 shows the percentage of children vaccinated against measies 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.

100 111 L1 T 1 I L1 T
e T ‘.
O O o REARA: COF ESmemeaarscd T
0 SHEE ; Gambia
& Noer 1
70 52 ..zé?::::lé;ﬁiopiaﬁ s
T Ic .
: e
: ] T
& i oH 2 : A
percentage PHEAOREEEE _:gg had paH
of children o 5 st
vaccinated st % (xR
50 P
& L 0 a Central African
S=FRH o Republic
40 - &
o S
30 0
201
10
0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1

Cambridge International AS and A Level Biology 9700




Paper 21 AS Level structured questions

Example candidate response i 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.

+'--/AcreaLcm3/ pzrcenéaﬂc ol children vVaccmated leads + o decreasaf

O cases [l (0 o%© '“e‘f(”' M Lol
o ""“Pi‘ ""i‘ﬂ s[’lodspc'(cmfudc € c(l:‘fBTéR""\'/ ...... W 44,»&'“6’5(“"4‘4@5{}’6)76{*‘7" w
D whogpart . Thue = ar avtbiet o reasls o« 20l leadg fo an 4

motus w awbd of caes [t (D 6 e 2 (lewg

...................................................... G 7 sediatand
) Nl‘al,f/ stlné an Mclease ’mroaclnf o ildven V‘EC]tm.,éj
(¢) The successful eradication of smallpox involved an intensive global vaccination programme. N
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 Lve socons | was used b Smol L. 122 ﬂa«,ﬂ;em;/
olowGy, 1ol o ol pog 6]

Lo
M‘AAV“"S o shand  of  owile, yavs

O

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.

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

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

Mark for (b) = 4/4

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

e A very thorough answer
displaying good
understanding.

Mark for (c) = 2/2

Mark for (d) = 1/1

Cambridge International AS and A Level Biology 9700
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Paper 21 AS Level structured questions

Example candidate response i 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 &zqe(o(m | (&Searc(/wug, W Nbccihas Do @ There are actually two

............................................................................................................................................ acceptable exam ples |n

the wwgs, 7 this second answer; the
...................................................................................... cost of manufacturing
................................................................. @ i viruses would have
been enough to earn the
o. (o of . mandlaching.  and Jenspabeg o Vicw | SR

Mark for (e) = 2/2

[Total: 14] | 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 100 000 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 6édoutbreako t,buttdeevercr i be a
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
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Paper 21 AS Level structured questions

Example candidate response 1 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
— poPZi&t)ign 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 3.64 474
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 Ethiopia in 2009. e The steps in the
Show your working. FES e :
U 629000 5 \ug .23 calculation are set out
=6 ' 0 clearly and the
LORLEC I i candidate has
U BBX )39 = “ remembered to give the
=134 Qe 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

question examples.
actual number of cases.

If  Qctitd numben Wi down s 1 wow d be Lifficd | Mark for (a) (i) = 2/2

and  vesulls cannot e vetovded easdy ¢ §aleve e large 9 The candidate has done
......................................................................................... ; just enough to show

...... POPYICEAON s SDme POOPIE. | m(y. QOL...Xefox L. Theky tanenof their understanding that
; I the different countries
A “AA [a18 € A % .
....... )’.‘.‘.QQ.‘Q}.%.....:‘.0........C.h..mf.h.‘.c.’f)./..‘.........e.fé....%...M%&%ﬁ{.?}.{%......!.‘:.\.'..E....C.)‘.g...... have d|fferent
............ PopvOeLion e N34 000 and i Emea, 5558 000, population sizes.
9 .......... 81 |Mark for (a) (ii) = 1/3
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Paper 21 AS Level structured questions

Example candidate response i 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 TT1 ) LI T T 7 [0
HE RS oY
= f _i:*i-:,:ﬁ 5 - o 2 f
URARER== === as O O
90 o Gambia:
8° e
AT e
70 'w__sﬁ"--mhmg nmaN
Q () ] 1] --ﬁi
32K HH®
60 LT - o R
percentage . i GEaseearoaasas i Chad paH
of children 7 T Ot H
vaccinated ¥ t
g S
e 7 ¥ 0 Central African
Oliuua & Republic
40 L T
30 EEEE @ -
@ G x
208 >
10
0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1
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Paper 21 AS Level structured questions

Example candidate response i 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.
CWEPAL b
in  Earwas, Un 2010, q’% /- 0L cwaidven h‘r‘éy‘?”“” VoA neled |

e The candidate makes it

....... Wy 20032907 e weve yacnncfed 2010 A2y e clear which country is
- e S being described and
........ waot Az and n 2012 457 were  vacdrated states the year, the
ercentage of children
B e ¢ 2 P .
&\Y\CQ ere. u)e)'r\o ...... & a/’% ...... . _Q()OVQA.\-\‘\/\Q/V ............ Vacc|nated and the
exee L veuj Con UV @wo \oo,uoo) U~ 2010 number of cases per

................................................................. . \ 100000 to support their
........... So.heve | Hn | SXOt@uoead | (s SunQOVNRD C statements.
............................................................................................................................................... [4] Mark for (b) = 2/4

(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.
NG, RO yorioloy Vious uoms Sabie and © Two main features are

" surface i P
A el C‘f\&t\%& U N antigens . G vVGCeine outl!ned here. The
............................................................................................................................................. Outllne Of the Second
..... producdiuon  earen feature is directly linked
N to the vaccination
w2 Nacine onoduced won  dhevmoctable  and couldibe programme and gains
.. i ; - 5 ; credit.
sl S, ipelilin Jiy, Lown Sipdadetlh @

e DB IC NTOPINN st g |Markifor(c)=1/2

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

AvCLficich  OtEluve lmmWL.L’j H] that this is active

immunity and qualifies
this with the precise
type of active immunity.

Mark for (d) = 1/1
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Paper 21 AS Level structured questions

Example candidate response i 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.

Frnsssoscvse OSC.Of..antrasivudine, o gelTo poor dreaswnexe
yoodn  efc howe ot beer Ywldl and canen of ,
................................................................................................................................................... 6 The Second example is
reoslen pan U~ P - well described. The first
........................................... i examplo implics
2....L058 of  moviding educaripoal Afacititiesio people transport costs and is
e .RN0%, ovooy Yo edacale hemof chneinpovionge.... given credit
.............. By..a0kig  vacdoated - @ g [Markfor(e) =272

[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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Paper 21 AS Level structured questions

Example candidate response i low Examiner comments

3 G‘Iobally; measles:is an important disedse 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 population in number of cases per 100000 people
2009 2009 2010 | 2011 2012
-Central African Repubhc - 4266000 ‘0.26. 0.05 1531 3.12
Chad s | 11871000 | 145 166 | 7160 | 096
Eritrea » 5558000 1.48Qv| 0.89 0.81 3.16
Ethiopia ~ * 84838000 | 1.39%s| 4.86 3.64 4.74
Gambia 1628000 0.00 0.12 0.00 0.00
Niger 15303000 523 | 234 4.67 1.59
ctual ber of cases of l Chad in 2009 165 and in Eritre
(a) (i) Thea numbe e$ %J(neas&inl_‘o(a”l:dd' 9 was 165 and in rl\_ws_BZ 0 Although there are other
Calculate the actl@_ll'y_rnb_er of cases of measles in-Ethiopia in 2009, . calculations and values
Show your working. Y57 &6 for Chad and Eri
ritrea
Chad: 65 m‘tl ooo = (§74.8 4 % . :
ien oo age & , ' Criteas Gueesy the candidate has
¢ ) . vy B written dthiopiadand on
opia = . R
(& h |> ISG( x 84§3)000 1179 .2 0 . the same line given the
W x : i correct calculation. The
Sy e tastoan Y L sAMTE, O 2] correct rounded-down

) § answer is also given.
‘(i) "Use’ the data for.Chad,. Eritrea and :Ethopia-to explain: the advantagés of showing the
.. . data in Table 3.1 as number of cases 0 measles per 100000 people rather than the
wo . actualhuimberof-cases, *t - e T

The..numbeof « Pppu(aim ds. Jcoo big il wmg

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

Q({uqf hu.l’f\be/n' '(lvw- Wtaq Calrte % mblems

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

lh: ..... S tf.\.'\p(t X0 9K .. et Mark for (a) (i) = 0/3

..... 3]
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Paper 21 AS Level structured questions

24

Example candidate response i low, continued

Examiner comments

Fig: 8.1 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
O

100 T 111 ) 1T 1111
FeH I e B
= T Q- N D N ‘&" Q{) e %
9065 H Pl =T O G ambia
80 T - Niger
: E : {0 ; »
70 i DG Ethiopial it
| SR
e
LR I
plmme = Sy T
60 - R
percentage i O e Chad
of children 550 t O H
vaccinated 7 !
5 ® - : \I’ B o
£ AARENEAE Ce iEEaRaERancs ENEERETO Central African
Cizzeasy ezl Republic
40 = @
30 : : D
i it ?
20K 2
10
0 -
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
year
Fig. 3.1

Cambridge International AS and A Level Biology 9700




Paper 21 AS Level structured questions

Example candidate response i 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 datd fhit siiiort this statement and comment on the data that-do not support
this statemient.. - » o I ] Eopr

TEA o

............. on (;9.'39....

Sugaek  thot the

Lvidence  hac gn ecror obecaose  Ahards q chane  the  gther Yey

exoo&%& ¥e S
&g oeag  havng wneosly, e, o ———— 4]

hae  Ga ecro

(c) The successful eradication o’fg'mall'pox gwolved an intensive global vaccination programme.

It is hoped that the saime can be-aehiaVed-with measles.

Outline twg__f@t_ures; apart from cost, of the smallpox eradication programme that may have
made it eaSier to eradicate than measles. R

9 _Smalih,

Vi

o ™ moulont  heonee

0'; Voeting .

............................ [2]
(d) State precisely the type of immunity ‘gained-by receiving a measles vaccine.
................................... P adebooral . active. L 0ty ©F ]

©

The candidate includes
the four items that are
required to gain credit
for data to support the
statement: country;
number of cases per
100000; percentage
vaccination value; and
year. As these are all
correctly extracted from
the graph and the table,
one mark can be given.

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

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: @asy to
produce ...0is too vague.

This is not directly
related to the global
vaccination programme.

Mark for (c) = 0/2

o

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

Mark for (d) = 1/1
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Paper 21 AS Level structured questions

26

Example candidate response i low, 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. 9 MeaSles is caused by a
virus.

o 6-'94/\) '(h( ba;c“e”a

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

1 The Cost g-() T“CUbdk-ﬂ‘w are ek expensile

@ The question is about
vaccines and not
enzymes.

Mark for (e) = 0/2

Total marks awarded =

[Total: 141 | 4 5ut 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) (ii) 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
cases per 100000 shows the proportionoft he popul ati on with the disease. Fu
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 100000. 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 100 000 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 noetnezdy niehde ienrsrtoer Ottierfexdhmplésvohcostsicauld liave 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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Paper 21 AS Level structured questions
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) (i) Some candidates stated that cases per 100000 were averages, rather than a proportion (or ratio).
Some did not realise that the cases per 100 000 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
guoting 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 statedt hat t hdtivei mma nThis was not enough as active immunity can
be either @rtificial§ as in this case, or daturald

(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

6vaccination would costdé is vague and not the same as
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28

Question 4

Example candidate response i high

Examiner comments

4  Fig. 4.1 is a simplified diagram of the cnrculatory system of a mammal. Some of the Iymph system
is also shown.

head: !
and

upper =
limbs

. lungs

lymph
vessels

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.
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Paper 21 AS Level structured questions

Example candidate response i 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. e The response has been

.’C\Qﬁ.,e.é.‘....b@:xa.u.%e..m.l..ma....b\ooci...vm&.%..me..:\mrcannaﬁﬁngm.{?gcm‘\ng. set out so that it is clear
& . ; ; that both @losed6
......QQmP\ﬁk@....Q\. .............. 0. ploed...neveL. \eowes. ANk, uessed 39 ............... Circulation and @Oubleﬁ
‘Daokle:. becawse... 1. one.. Conplole... Zrealofion.... 8ead. Pstes ADRugN. ... C'rcrl?‘t'oofll are being
. explained.
B LS 0 = 0\ Wl (1Y Co TSROSO SO T OO TSRO RO
Mark for (a) = 2/2
.................................................................................................................. 2]
(b) With reference to Fig. 4.1, name: _ e The candidate gains
_ credit for the correct
blood vessel W B 5 (L . Y0 VOO name for valve Y. Note
< that stating
blood vessel X RN N, 9 aitrioventricular valved
valve Y T.\'\*Sc.usp‘\ck..\lm\!.e..Qﬂmo\aa&\’sﬁm}w vowe) alone W<?U|d not gain the
mark; this needs to be
T T L W — [4] the Gight atrioventriculard
valve.

(c) State the comiponent present in the blood at loca'tibn_ P that is not present-in the lymph at
location Q in Fig. 4.1. ’

......... R B0 LN s

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

Mark for (b) = 4/4

Mark for (c) = 1/1

Describe the process of gas exchange between the alveolus and the blood. e Adantati ¢ ¢
aptations of surfaces

et .‘Z&..%..ﬁ?%\)&\\ﬁnuﬁm&..ﬁn&m LOOMTARN .\OT.\.%RZ)Q‘\;QQ\:.ﬁ%mh‘d\.%d.&.z..:.. for gas exchange are
’ one- = \ .
s o R ol NI not required as the
..0&..d\ﬁ,.@.".\ﬁ&.ﬂ“ﬁ)\_\..ﬁ&ma.O&J\S\QQ..Q\Y...QM...GUQ_.M.‘.‘f\f.\\,\'\.,;m&.\.ﬁs..e question asks for a

OINEOE. AR IS, . LLENONNE. . AERISI00. ISmINee. 15, Shar.. cnd). sk usin desﬁription of gas
exchange.

surfere. a0, 15 high. 8.2 Kigh. k., Oz disstiies. T molsy., Sinteg ok ahenior
A sequential account is
given, demonstrating

PRCSPRONGIA. SARRES.. AN A0 SOMNE.. DS INTH.. CopMany, bladien,.~ good understanding of
the process.

" @S 3f (5]
Inteesol. wolanen.. digfoses. . ADMugD.. o, SASN0g, . QRS e

S noestodalding In..tad. pood. calk:. Aeolos. surunded. oy aagnas e witn
dzm\gqam)ﬁi.\m\cock..c_p’s\’gx.h.\@m.mzmm&,.mgiﬁgu%ea@ﬁs.blood..v.\o,... O The outside air,

e g . W, alveolus, capillary and
.cm@\xmg,..hm&..ihmxgh..ehqspm\\p\d,..)a\\maes’.\ka\.o MoK 2.0, .SV, red blood cell are all
mentioned to show that

the complete process

Q.a0d. Og... OH...0N-RAIGY.. 80, can.. friss.. A0ogn. uydmplhoole. ... has been considered.
...(Q(Q.‘(\O.aﬁ....hﬂgge).f.: .................................. BT T T PP P T PP P PP P PP PP P ST Py [4] e BOth respiratory gases

are mentioned.

Mark for (d) = 3/4
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Paper 21 AS Level structured questions

Example candidate response i high, continued

Examiner comments

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

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

Q 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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