il

&Y International Education

S

44

Cambridge Assessment

Example Candidate Responses
Paper 3

Cambridge IGCSE™
Biology 0610

Version 2.0

Cambridge
Pathway



In order to help us develop the highest quality resources, we are undertaking a continuous programme
of review; not only to measure the success of our resources but also to highlight areas for
improvement and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and
relevance of our resources are very important to us.

www.surveymonkey.co.uk/r/GL6ZNJB

Would you like to become a Cambridge International consultant and help us develop
support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Copyright © UCLES 2017

Cambridge Assessment International Education is part of the Cambridge Assessment Group. Cambridge
Assessment is the brand name of the University of Cambridge Local Examinations Syndicate (UCLES),
which itself is a department of the University of Cambridge.

UCLES retains the copyright on all its publications. Registered Centres are permitted to copy material from
this booklet for their own internal use. However, we cannot give permission to Centres to photocopy any
material that is acknowledged to a third party, even for internal use within a Centre.


http://www.surveymonkey.co.uk/r/GL6ZNJB
http://www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/

Contents

(Y (0 Yo (8] (o] o HETT TR 4
ASSESSMENT Bt @ GIANCE......eiiie ettt e et e e aa e e e e e aab e e e e anae e e e e 6
e T o A I I =T YA (O o] (= ) PSSP PP O PUPRRPPP 7
QUESTION T .o 7
QUESTION 2 ..o 14
L@ 0TS (o] a TG TR SPPPPRTRRRRRNE 24
L@ LU 1= (o) o I SRS RPPPRTRRRRRNE 34
(@01 (o] a T TP PTRSRPPPRTRTRRRNE 37
L@ 0TS (o] a T TP PPRSPPPPRTRRRRRNE 45
(@ 0TS (o) o SRR SPPPPRTRRRTRNE 49
L@ TUT=S) (o] a I TP SPPPPRTRPRRRNE 51

(@01 (o] a T TR SPPPPRTRRRRRNE 59



Example Candidate Responses: Paper 3

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Biology (0610),
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 a range of candidate responses has been chosen as far as possible to exemplify High, Middle
and Low responses. Each response is accompanied by a brief commentary explaining the strengths and
weaknesses of the answers.

For each question, the response is annotated with clear explanation of where and why marks were awarded
or omitted. This 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 could
do to improve their answers. At the end of the booklet, there is a list of common mistakes candidates made
in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help
teachers to assess the standard required to achieve marks beyond the guidance of the mark scheme.
Therefore, in some circumstances, such as where exact answers are required, there will not be much
comment.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from the School Support Hub as the Example Candidate Responses Files. The papers used in this
booklet are:

Question Paper 4, June 2016

Question paper | June 2016 Question Paper 31 (0610_s16_qp_31.pdf)

Mark scheme June 2016 Paper 31 Mark Scheme (0610_s16_ms_31.pdf)

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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How to use this booklet

Example Candidate Responses: Paper 3

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level
response for each question. The candidate answers are set in a table. In the left-hand column are the
candidate answers, and in the right-hand column are the examiner comments.

Examiner comments

Example Candidate Response —

(¢} The process of active transport occurs in some

Question 1, High

eelsﬁ%

QOutline one way in which diffusion is difierent to active transport.

(Answers are by real candidates in exam
conditions. These show you the types of
answers for each level.

Discuss and analyse the answers with
your learners in the classroom to improve

\their skills. )

Lm.ﬂt‘nh:f._ni—..tm"ﬁt_m......_.ﬁ ]

;&mu_:ﬁmﬂ-_mcﬂnmm.
Yediend o

How the candidate could have improved the answer

(a)(ii) The candidate named the structure that carries DNA, rather than naming the chemical as requested.
As this response is from a candidate who gained very high marks overall, it is most likely that they

misread the question.

differences between
diffusion and active
transport, and so gains the
mark.

Mark awarded for 1(c)
L~

/ Examiner comments are
alongside the answers.
These explain where and
why marks were awarded.
This helps you to interpret
the standard of Cambridge
exams so you can help
your learners to refine their

Qam technique. /

This section explains how the candidate could have
improved each answer. This helps you to interpret the
standard of Cambridge exams and helps your learners to
refine their exam technique.

Common mistakes candidates made in this question

(c) The examiner was expecting a brief description of one difference between the processes of active
transport and diffusion. The use of the term ‘outline’ implies that brevity is required.

Many candidates gave a definition of diffusion but left the response incomplete as they did not say

how active transport was different.

Often candidates lose marks because
misread or misinterpret the questions.

Lists the common mistakes candidates made in

they answering each question. This will help your
learners to avoid these mistakes and give them the

best chance of achieving the available marks.

Cambridge IGCSE Biology (0610)



Example Candidate Responses: Paper 3

Assessment at a glance

All candidates take three papers. Candidates who have studied the Core subject content, or who are
expected to achieve a grade D or below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper
6. These candidates will be eligible for grades C to G. Candidates who have studied the Extended subject
content (Core and Supplement), and who are expected to achieve a grade C or above, should be entered for
Paper 2, Paper 4 and either Paper 5 or Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice guestions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the Core
subject content

MAssessing grades C-G
Externally assessed

All candidates take

either:;

Paper 5 1 hour 15 minutes
Practical Test 20%
40 marks

Cuestions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or:

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 3

Paper 3 — Theory (Core)

Question 1

Example Candidate Response — Question 1, High

1 Fip. 1.1 shows an animal cell.

A Cell rospenfon.

B %Cﬁpﬂ%{ﬂ.ﬂ

Fig. 1.1

(@) (i) Name the features labalied A and B.
Writa your anawers on Fig. 1.1.

(i} The nucleus of Bving cells contains genetic material,
Mame the chemical that this genetic material is made from.

eenmnensesess s IS ERNE S s eeere oo I

(b) The cell in Fig. 1.1 caries out aercbic respiration.

Mame one chemical that diffuses into an animal cell and one chemical that diffuses out of &
cell during asrobic respiration.

chemécal that diffuses in ....... mﬁ%m
chemical that diffuses out ... Crnfoeodteside ..

(2

{e} The process of active transport cocurs in some cells,

Dutfine one way in which diffusion is difiersnt to active fransport,
.............. D3 F Sl 5. et ittt S o s e .
..n?f_mttuﬂﬁji.m...Mn@km.&fﬂﬁmhméﬁum ......... (1]

L] b
AN BLTENTY R  PHe AY L

Examiner comments

Both parts of the cell are
labelled accurately.

Mark awarded for 1(a)(i)
=2 outof 2

'DNA' was the required
answer here.

Mark awarded for 1(a)(ii)
=0 out of 1

Both answers are correct.

Mark awarded for 1(b)
=2 out of 2

The candidate clearly
states one of the
differences between
diffusion and active
transport, and so gains the
mark.

Mark awarded for 1(c)
= 1 out of 1

Cambridge IGCSE Biology (0610)




Example Candidate Responses: Paper 3

Example Candidate Response — Question 1, High

Examiner comments

Fig. 1.2 shows & cell from tha palizade mesophiyll layer of a leaf,

f 0 V] !

o
, o R KR
o 0
Cy chloroplast
@ 0

DS JZu!'Da Mule
s
'\_\\‘_:J_J '
Fig. 1.2

(d) (i} Mame the feaurss labsiled G and D.
Write yiour answirs on Fig. 1.2,

{ily Mame the procass carried out by the chioroplasts and explain why all animal life depends
on this process,

name of process F'hb\-nﬁﬁn‘:}-gx? 5

axplanation ... hefeflasks.. (onkeln . szam..P}Gmr_w&S.._m‘niﬂh ..........

enseli.... Eumﬁffm.’“; anah... C&mjtﬁ%ﬁm&m?nkm

a‘mkﬁm.uamxﬁj ...... e oM ) pd¥besish. ...
plednge {tuke. (albaodtmide.  Jonded sad.. t\%\}k'_.) i N—

Sladuce, filuinax_ i M'ﬁ FrarC B Reed e and
e DR 00AS... AeQendl son.. fhete Plond S Snc .

__.ga.,..-?m& PYC fﬁgm\r -.(r.!LEE:- Dlonda . dies. ok
....D.R%ﬁﬁ.ﬁ....ﬁ!u[:‘ ..I}l‘h&asj&ﬁm....cﬂtﬁgm&...[esﬁanﬂ'ﬁlm{?%
C_,ﬂ_i\\hﬂl"\ Arets G@b [Tatal; 13]

(2]

B e N G Wm’ AN A Cheing

Two correct labels are
given. The misspelling of
vacuole is allowed.

Mark awarded for 1(d)(i)
=2 out of 2

Marks are awarded for the
following points:
photosynthesis;
absorption of sunlight;
takes in carbon dioxide;
produces glucose; and
plants are producers.

Mark awarded for 1(d)(ii)
=5outof 5

Total mark awarded =
12 out of 13

How the candidate could have improved the answer

(a)(ii)

The candidate named the structure that carries DNA, rather than naming the chemical as requested.

As this response is from a candidate who gained very high marks overall, it is most likely that they

misread the question.

(b) The candidate gave two correct responses and was awarded full marks. However, their response
could be improved by writing carbon dioxide correctly as two separate words (rather than

‘carbondioxide’).

(d)(i)

could have been improved by spelling ‘vacuole’ correctly.

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 3

(d)(ii)

The candidate was awarded full marks but an improvement would be for the candidate to say that

animals need oxygen to carry out respiration (rather than oxygen is responsible for respiration).

Example Candidate Response — Question 1, Middle

Examiner comments

1 Fig. 1.1 shows an animal celf.

A Sell membamce .

Fig. 1.1

Name the features labelled A and B.
Write your answers on Fig. 1.1. [2]

(&)

{ily The nucleus of living c2lls contains genetic material,
Meme the ehemical that this ganatic matarial is mada from.

............. & %I}Nﬂ:um

{b) The cell in Fig. 1.1 caras out asrobic respiration,

MName one chemical that diffuses into an anknal cell and one chemical that diffuses out of &
call during asrobic respiration,

chamical that difuses in ... ATl e,

chemical that diffuses out ...

{e) The process of active transpart occurs In somes calls.

Outline ar:elwa].r in wl;ich diffusion is differant fo activa transport.
e Bliszen.. S onoveredt. 08 ¢ Packicles.. Fom. biah.
Soocetrtion... godieat.. .. low. Conedirtion, 'tm

Both parts of the cell are
labelled accurately.

Mark awarded for 1(a)(i)
=2 out of 2

An incorrect answer has
been crossed out and
replaced with the correct
answer. It is important that
incorrect answers are
clearly crossed out. If two
conflicting answers are
given, no marks are
awarded.

Mark awarded for 1(a)(ii)
=1 out of 1

Glycogen is an incorrect
response. However, water
is allowed because the
question does not stipulate
that the chemicals must be
those involved in aerobic
respiration (although this is
implied). Therefore, any
chemical that might diffuse
into a cell was accepted.

Mark awarded for 1(b) =1
out of 2

This answer is incorrect for
several reasons: it refers
only to diffusion and does
not state how active
transport differs from
diffusion; the candidate
appears to be unclear
about the meaning of a
'diffusion gradient'’; and
diffusion is not restricted to

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, Middle

Fig. 1.2 shows & call from the palisade mesophyll layer of a leaf.

0— o

0
Q0
@ chioropiast
0

> o0 9)

Fig. 1.2

{d} (i) MNamethe fealures labslled G and D.

Write your answers on Fig. 1.2 2]

Examiner comments

gases as stated in the
response.

Mark awarded for 1(c) =0
out of 1

Two correct labels are
given. The misspelling of
vacuole is allowed.

Mark awarded for 1(d)(i) =
2 out of 2

(i) Mame the process carfied out by the chioroplasts and explain why all animal life depends
an this process,
name of process thtﬁ’ﬂ‘:m&fm ................................................................... "
explanation ...mhm....ﬁ’hﬂﬁ.ﬁ’iﬁmih..__.Tﬁa...ptgéhucﬁ:{x-ﬁm.,.glaﬂ...
reckivoacs.. et % cod. Ahea.. Comioues...eat...
e er\voucs. Ea?i‘?&'ﬁﬁwﬂﬂ&oﬂw
Jeranse. 328k snsot. Presedt heckoucs and
Omaiougs...wdoud. deceease . 30 Duebet. . Ma ke
g . One mark is awarded for
Lead?@,hd&maawnmhr ...... . Comivomts.. comectly naming the
o iy, . B oo s | PPOCESS. The other two
. marks are awarded for:
s ananis e carnivores eat herbivores.
5]
Mark awarded for 1(d)(ii)
Metak: 13] | = 3 out of 5
Total mark awarded =
9 out of 13

How the candidate could have improved the answer

(b) The candidate needed to give a correct example of a chemical that diffuses out of a cell (not
necessarily as a result of aerobic respiration). Carbon dioxide would be acceptable, for example.

(c) The candidate could have improved by answering the question that was asked. When a question
such as this asks for a difference between two processes, the difference must be stated in relation to
the other process. Also, it appeared as though the candidate did not fully understand the process of
diffusion.

(d)(i) The candidate was awarded full marks but could have improved by spelling ‘vacuole’ correctly.

Cambridge IGCSE Biology (0610)
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(d)(ii) The answer could have been improved by:
e giving an outline of photosynthesis

e explaining that oxygen is needed to release energy from the nutrients eaten.

These additions would have given the candidate maximum marks.

Example Candidate Response — Question 1, Low

1 Fig. 1.1 gshows an animal cell,

Fig.1.1

{a) (i) Names thea features labelled & and B.

Write your answers on Fig. 1.1, ' 12

{iiy The nucleus of living calls containg genetic materal.
Marme the ehemical that this ganatic MMI;!II"IEI is mads fram.

(b) The call in Fig. 1 .'I-DEI'TiEE-'DLI‘I aerobic respiration.

Mame one chemical that diffuses into an animal cell and one chemical that diffuses cutof a
call during aerobic respiration,

chamical that diffu$es N e MLCE 5B, 4.

chemical that diffuses out ... _Lik:dﬁr.t a:].n‘nxlr:lﬁ ﬁ

{£) The process of active trangpart accurs in some calls.
Qutling one way In which diffusion is differant to active transport.

15,;1 Car@,nhnimn {:’nati: dﬁm b:ﬁ a_t"Ju ue. m&pnrhm

Examiner comments

Both parts of the cell are
labelled accurately.

Mark awarded for 1(a)(i)
=2 out of 2

The response is incorrect
correct, so no mark is
awarded.

Mark awarded for 1(a)(ii)
=0 out of 1

In each case, the
candidate gives two correct
answers.

Mark awarded for 1(b) =
2 out of 2

Even though the statement
about diffusion is correct,
the candidate is not
awarded the mark because
the statement that active
transport is different is
insufficient; the candidate
needed to say that 'active
transport is the opposite.’

Mark awarded for 1(c) =
0 out of 1

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, Low

Fig. 1.2 shows a cell from the palisada masopkil layer bf 2 leal.

o)
., T
o c..Cellwaall........
]
S 0
@ Cy Gmﬁrﬂplast
! 0
D ,.,lmﬂaﬂm:u.lg..
= g o .
Fig.1.2

{d) (i) Mame the features labelled C and D.
Write your answers on Fig. 1.2. 21

(i} Mame the process carrded out by the chloroplasts and explain why all animal life depends
on this pracess,

nama of procass .. El%'[fxﬁﬁﬂ lﬂimﬁﬂﬂ
explanation ... .Q{r\ma.l Ll.’&!. ......

..ﬁ.d:llarm lasts...anal . mll.en Ldkndu
helpin. Emn.rfh and.. m
}aﬁ hi 5hpe.raer&:ge of j&mﬁﬁ ...........................

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

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

[Total: 13]

Examiner comments

Both labels are correct.
The misspelling of vacuole
is allowed.

Mark awarded for 1(d)(i) =
2 out of 2

The candidate does not
know that chloroplasts
carry out photosynthesis,
so is not awarded the mark
for naming the process.

In the explanation, the
candidate refers to the
dependence of animals on
photosynthesis, but
provides insufficient detail
to be awarded any marks.

If the last sentence had
referred to animals eating
glucose that the plant had
produced, then one mark
could have been awarded.

Mark awarded for 1(d)(ii)
=0outof5

Total mark awarded =
6 out of 13

Cambridge IGCSE Biology (0610)
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How the candidate could have improved the answer

(a)(ii) The question asks for the chemical name of the genetic material in the nucleus. DNA was the

(c)

(d)(i)

(d)(ii)

expected answer. (Note that it is not necessary to give the full chemical name at this level.) The
candidate stated ‘protein’ as the answer and although protein is present in a chromosome, it does
not constitute the genetic material.

The candidate gave a brief definition of diffusion and then said the active transport was different.
This was not sufficient. The answer could have been improved by stating specifically that in active
transport the movement of the chemical is from high concentration to low concentration (or, at the
very least, the chemical movement is in the opposite direction to that found in diffusion).

The candidate was awarded full marks but the answer could have been improved by spelling
‘vacuole’ correctly’.

The answer could be improved by the candidate knowing that chloroplasts carry out photosynthesis.

In the explanation, the candidate refers to animals obtaining glucose and protein from chloroplasts.
The answer could have been improved by saying that animals (herbivores) have to eat plants in
order to obtain these nutrients and the energy they contain. Another improvement would be to state
that the nutrients are obtained from the entire plant, and not solely from the chloroplasts.

Common mistakes candidates made in Question 1

For parts (a), (b), (d)(i) and the first part of (d)(ii), the examiner was expecting single word answers. The
request to ‘name’ requires the candidate to provide the correct biological term.

(a)(i)

(a)(ii)

(b)

(c)

(d)(i)

(d)(ii)

This was answered correctly by most candidates. The most common error was to identify the cell
membrane as the cell wall.

Many candidates of all abilities could not name DNA. The most frequently given answers were
protein, chromosome and gene.

The majority of candidates answered correctly. Some weaker responses stated that carbon dioxide
diffused in and oxygen diffused out.

The examiner was expecting a brief description of one difference between the processes of active
transport and diffusion. The use of the term ‘outline’ implies that brevity is required.

Many candidates gave a definition of diffusion but left the response incomplete as they did not say
how active transport was different.

The most common error was to label the cell wall as the cell membrane, but more candidates
answered correctly here than in part (a)(i). A large number of candidates could not spell vacuole
correctly (but were not penalised for this).

In the second part of (d)(ii) the question asks candidates to ‘explain’. The examiner is expecting the
candidate to give reasons for the fact that all animal life depends on photosynthesis.

The majority of candidates named photosynthesis as the process. The most common error was the
failure to address the question. Many candidates outlined photosynthesis, but then did not explain
why animals are dependent on this process. A significant number of candidates who attempted an
explanation stated that oxygen was needed for breathing, as opposed to respiration.

Cambridge IGCSE Biology (0610)
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Question 2

Example Candidate Response — Question 2, High

2 Fig. 2.1 shows a gorilla with her baty

Fig. 2.1
{a) Gorllas era mammals and have characteristics that are only found in mammals, and not
any other vertebrate group. .
State: The answer give is correct.
{ly one mammalign characteristic visible in Fig. 2.1 Mark awarded for 2(a)(i)

....... Fk.l,i el = 1 out of 1

The first answer the
candidate gives is correct.
The question stipulates that
the characteristics must not
be visible in Fig. 2.1 and
external ears are visible on
the baby, so the second

{ily two mammakan charastenistios not visible in Fig, 2.1 mark is not awarded.
M = U LTI T <Y & 1.3 S Mark awarded for 2(a)ii)
0 BN IO o BOEG e =1 out of 2
. [2]

14  Cambridge IGCSE Biology (0610)



Example Candidate Response — Question 2, High

Example Candidate Responses: Paper 3

(b} Fig. 2.2 shows the average body mass and Tabla 2.1 shows the average lilespan of males in

Examiner comments

six species of mammal,
&000
60001
>}
% 400011
S BE
B - i
o 000 i
e -] -
g i ]
: 2000+ =2
i H
wd B B B
N 5 WL
dﬁphan thinoceros hippopotamus giraifa ' bisan maose
spacios :
Fig. 2.2
Table 2.1
; average male
species lfespan/yaars
elephant o
rhinoceros 4B
hippopatames 4z
giraffe o5
ison 23
mooss 2 Bison is correctly identified.
Mark awarded for 2(b)(i)
=1 out of 1
() Mame the mammal that has an average [fespan of 23 years.
_— ‘B L WO [1] The correct figure is
extracted from the graph.
Mark awarded for 2(b)(ii)
(i) State the average body mass of & male rhinocenos. =1 out of 1
3600 kel

{iily State the sverage body mass of the mammal that has an averags [Haspan of 25 years,

The candidate gives a body
mass within the accepted
range.

Mark awarded for 2(b)(iii)
=1 out of 1

The candidate identifies the
correct relationship

Cambridge IGCSE Biology (0610) 15
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Example Candidate Response — Question 2, High Examiner comments

between the two sets of
figures.

Mark awarded for 2(b)(iv)
(iv) Dascribe the miatiohship betweén averagé body mass and average lifespan shawn in =1 out of 1
Fig. 2.2 and Tabla 2.1.

Be  Ahe.. overage.. bedy .. FO08S. ANOYSES. . The.......
mwlﬁeﬁ mmas b

.................................................................................................................................... 1
) 1 The first and last answers

are worth of one mark
each. The candidate does

. not gain a mark for ‘less
(&) The average lfeépan of a human male can vary from 40°years fo 85 years, 9

The lifespan parily dépiends on the things available in the country where the man lives, disez.ases.’ The response
Suggest three things that would ineraase tha chance of a man having a longer lifespan. requires a method of

. : achieving this, such as
T o' T W VS W =L | ——— S e eaoed avalabiity of
2 ...,.LRE\S- ......... ‘i%m ............................ Neerrman mahenrrarmshmed snmmanmmen inbrsge e Mark awarded for 2(c)
. =2outof 3

Total mark awarded =
............................................................................... i:‘a‘j 8 Out Of 10

How the candidate could have improved the answer

(a)(i) A more detailed study of the photograph would have shown that external ears are visible on the baby
and so another mammalian characteristic could have been given, such as giving birth to live young.

(c) The response could have been improved by a more precise answer to number 2. The answer Jess
disease’ by itself is insufficient. The candidate needed to say how this could be achieved. The
increased availability of immunisations, for example, would have been acceptable.

16  Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 2, Middle

2 Fig. 2.1 shows a gorilla with ber baby.

, -Flg. 21 |
{a) Gorillas are mammals and have characteristics that are enly found in mammals, and hat in
any other vertebrate group. o : '
State: Coes Tt _ The candidate gives a

- . correct answer.
{} one mammakan characteristic visible in Fig. 2.1

o B e[l | Mark awarded for 2(a)(i)
=1 out of 1

The candidate gives one
answer only, and the one
i) two mammalizn sharactérstics not vislble inFig. 2.1 given is not a mammalian

1 ﬁiPmrd;&ag ________________________ characteristic.
T T T AU S S Mark awarded for 2(a)(ii)

" | =0outof2

0

Cambridge IGCSE Biology (0610) 17
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Example Candidate Response —

Question 2, Middle

Examiner comments

aix apecias of mammal,

E000

(b} Fig. 2.2 shows the average body mass and Table 2.1 shows the average lifespan of males in

f

5000

average male body mass/ kg
:

20004

IR IEEEENS RSN AN AN FE AN EE RN AN N

(AN IHIIIIIIIIIIII!.IIII1|IIIIIIIIIIIII.IlI

1 T O O

1000~ : -+ o
IR
u w S N == . =
alaphant rhinoceros hippopotamus @ girafie - bison moose
spacias .
. Fig.2.2
Table 241
. average maks
Spaome libespan/years
elaphart 70
rhinacenos 43
hippopotamus 42
girzife %
biscn 23
maose 21

M Namethe mammel that has.an evarages

lifespan of 23 years.

(ii} State the average body mass of a male rhinoceros,

e SJ!}CDH ........... ka [11

(i} State the average body mass of the mammal thet has an average lifespan of 25 years.

l%ﬁ@ ................ kg [1]

The correct animal is
identified.

Mark awarded for 2(b)(i)
=1 out of 1

The candidate extracts the
right information from the
graph.

Mark awarded for 2(b)(ii)
=1 out of 1

The candidate gives an
answer within the
acceptable range.

Mark awarded for 2(b)(iii)
=1 out of 1
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Example Candidate Response — Question 2, Middle

{iv) Describe the relationship between average body mass and averaga lifaspan shown in

Fig. 2.2 and Tabla 2.1,
... Xonckly MOSS.... A LORIES o

aires B@m@wﬁm

S
(€} The average lifespan of a human male can vary from 40 vears to 85 years.
© The lifespan partly depends an the things available in the country where the man lives,
Suggest three things that would increase the chance of a man having a longer lifespan.
Ul
YO Pl oD, S
00\ onced ek
- S ————— — - -
(3]
[Total: 10

The candidate is correct in
stating that as the average
body mass decreases, so
does the average life-span,
but the relationship is not
directly proportional. The
latter statement negates the
first one, and so no mark is
awarded.

Mark awarded for 2(b)(iv)
=0 out of 1

The two suggestions given
are acceptable.

Mark awarded for 2(c)
=2outof3

Total mark awarded =
6 out 10

Examiner comments

How the candidate could have improved the answer

(a)(ii) The candidate could have improved their answer by stating two mammalian characteristics that are
not visible in the photograph.

(b)(iv) The candidate could have improved their answer by not including the statement that the body mass
and the average lifespan are directly proportional. This is incorrect. They have a positive correlation.

(c) The candidate should have given a third suggestion. Additionally, the first suggestion of ‘no pollution’

could have been improved by including more detail by adding a way in which pollution might be
reduced, such as restrictions on the burning of fossil fuels or organised collections of household

rubbish.
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Example Candidate Response, Question 2, Low Examiner comments

20

2 Fig. 21 shows a gorilla with her baby.

(i) one mammalian characteristic visible in Fig. 2.1

(i) two mammalian characteristics not visible in Fig. 2.1

%ﬂaﬂ\m‘&f ................................................................

_ Fig. 2.1
(&) Gorillas are mammals and have characterisiies that are only found in mammals, and not in
- any ofher vertebrate group. . : ‘
State:

............................ 11

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

Correct response.

Mark awarded for 2(a)(i)
=1 out of 1

The possession of fingers
and toes is not a
mammalian characteristic.
The candidate might have
written ‘flappy ears’ to
indicate external ears, but
this cannot be awarded a
mark as external ears are
visible on the baby in Fig.
2.1.

Mark awarded for 2(a)(ii)
=0 out of 2
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Example Candidate Response, Question 2, Low

(b} Fig. 2.2 shows the average bedy mase and Table 2.1 shows the average lilespan of males in
six species of mammal.

G000

average male body mass/kg
(¥

:

(EEEEES R AN |

-
| ENI NN SENE AN NN NN NN AEEE NN

—

st |

elephant  rhinoceros hlppapmms glraffe bison moose

o

T
1

| O o O

:

R T I T P .

I T It
O
T
IEEEENEENEEEEED

T
(.
T
T

(3
L
(.
I

spacies
Fig. 2.2
Table 2.1
' " average male
species lifespan/ years
alephant o]
rhinoceros 48
- hippopotamus 42
giraffe 25
bigon 23
* Mooss 2

() MWame the mammal that has an avarage lifespan.of 23 years. _
e NSO e [l

{iy State the average body mass of a male rhinoceres.

(i} State the average body mass of the mammal that has an average lifespan of 26 years.

Examiner comments

The candidate correctly
identifies the animal.

Mark awarded for 2(b)(i)
=1 out of 1

Incorrect information is
extracted from the graph.

Mark awarded for 2(b)(ii)
=0 out of 1

This is incorrect.

Mark awarded for 2(a)(iii)
=0 out of 1

The answers to parts (ii)
and (iii) indicates that the
candidate experienced
difficulties working with the
scale on the y-axis.
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22

Example Candidate Response, Question 2, Low

{iv} Describe the relationship between average body mass and average lifrrpan shown in
Fig. 2.2 and Table 2.1.

Ui dhsendl. .. by onseonin, Mo
13?:&@3\%?@; ..... e Ei%% P% W

saan S LEE TS S P TETEELE ] 1:1]

(e} The average liéspan-of a hurnan male can vary from 40 years to BS yedrs. '
The lifegpan partly depends on the things avallable in the country where the man lives.
Suggest three things that would increass the chame ud & man having a langet’ Illeepan

1 DD, SESRONS. ... 95%55‘.&:1 ......... e e b e

Examiner comments

The candidate is not
awarded a mark for this
response as the
relationship is not directly
proportional.

Mark awarded for 2(b)(iv)
=0 out of 1

The candidate is awarded
a mark for identifying the
importance of clean water.
‘Eating healthy food’
cannot be considered as it
is the second response in
this space. ‘Exercising’ is
also awarded a mark.

The first answer is not
credited with a mark as the
candidate does not state
how spread of disease is to
be reduced.

Mark awarded for 2(c)
=2out3

Total mark awarded
=4 out of 10

How the candidate could have improved the answer

(a)(ii)

The answer could have been improved by stating two mammalian characteristics that are not visible

in the photograph. ‘Floppy ears’ would be an acceptable description of external ears, but this feature

was not allowed as the external ears are visible on the baby.

(b)(ii)(ii)

The answers could have been improved by reading the figures from the axes accurately. It seemed

that the candidate had trouble interpreting the scale on the y-axis.

(c) The first suggestion needed to be expanded to suggest a way in which the spread of disease might
be reduced, such as increase availability of vaccinations. Note that the second suggestion made by
the candidate contained two answers; the protocol for this situation is that the first suggestion is

marked and subsequent one is ignored.
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Common mistakes candidates made in Question 2

(a) The examiner was expecting candidates to state some characteristics of mammals: one which was
visible in the photograph, and two which were not visible.

Candidates of all abilities had very little knowledge of mammalian characteristics, apart from the
possession of fur.

(b) The examiner was expecting candidates to extract some answers directly from the information
provided, and then to describe the general relationship between body mass and average life span
shown in the graph.

A common mistake made in weaker responses was a statement such as ‘the more you weigh the
longer you live.” This was not awarded marks because individual age has been confused with
average life span of a species. Other candidates stated that the relationship between average age
and life span was directly proportional, which is not accurate.

(c) The examiner was expecting the candidate to make three suggestions that would contribute towards an
increased human lifespan.

Frequently, insufficient detail was given.
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Example Candidate Responses: Paper 3

Question 3

Example Candidate Response — Question 3, High Examiner comments

3 Flg. 3.1 shows a section through the akin.

& -'rl.

{

direction of 4
bl fow /

Fig. 3.1

{a) Mame the strictures labelled in Fig. 3.1 and outline a function in the skin for each one. . . .
The candidate identifies all

Wirite your answers in Table 3.1, ' three structures and
correctly states the

Anexample has been done for you. .
P you functions for two of them.

Table 3.1 * | The function for the
— : - capillary is incorrect as it is
structure | nams of structure function in the skin the arteriole leading to the
G@Wj \m@ dalokes  and  contiticts 10 capillary that can regulate
F oMo\ Nee Lleod  Blow the blood flow.
Sensory Aevecds  Smuing The role of the arteriole in
G Penlones ' vaso-constriction and vaso-

dilation is understood by
very few candidates and is

H sweat gland produces sweat for cocling the body obviously an area of
- understanding that needs
S Eu.'rhj inehedion  Gor the Srin reinforcing.
Haad
Mark awarded for 3(a)
=5 out of 6

24  Cambridge IGCSE Biology (0610)



Example Candidate Response — Question 3, High

Example Candidate Responses: Paper 3

{B} Inan investigation the volume of sweat produced by a student was measured when running

while carrying differant masses in a back-pack.

The results are shown in Fig. 3.2,

Examiner comments

a0- g
15
volumeof
sweat produced
farbitrary units
10
5+
0 —

Tummning running furning runnlng
with empty with 3kg with kg with ng
back-pack baok-pack back-pack back-pack

Fig. 3.2

(i) Use Fig. 9.2 to state:
the volume of swaat prodused-whan tuming.ﬁ-nh an amply back-pack
................... ﬁ SRPRRRNY - |+ =Ty VT 13
the valume of sweat produced when running with a 9kg back-pack

A3

Uisa these two volumes to calculate the percentage Increase in sweat production when
running with a 9 kg back-pack.

<eee ATDTArY LMits

Give your answer to the nearest whole number.

Show !’D;\Wb\fgé‘i"ﬂ .‘L ‘ EI‘EEEF G%ma_‘ﬂﬂﬂ :
Nt el = ww 53y
W\% ~EW e

................... O N

i3]

The candidate gives the
correct figures for the
volumes of sweat
produced, and gains two
marks. The formula for
working out the percentage
is given correctly but the
candidate has substituted
the incorrect figures into the
formula.

Mark awarded for 3(b)(ii)
=2outof 3
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Example Candidate Response — Question 3, High Examiner comments

The candidate gives an

() This investigatton was carmad out when the air lemperature wags 10°C, accurate prediction.
Predict the effect of carrying out the same investigaiion if the air temperature was 157C. Mark ded for 3(b)(ii
" ark awardaded ror 1]
‘Iﬁeﬁ_mhm@_‘@% ....... SWE.... I né‘-ﬁ.‘:}l\_ ..... [N\ =1 out of 1

() When the student was at rest the volume of sweat produced was 2 arbitrary units. L
A coherent explanation is

The volume increases during exercise as the body needs to keep coal, provided. The candidate is

. . awarded marks for: water in
Explain how this cooling takes place, sweat evaporates and

%m&l_iﬁh """""" ﬂm‘ﬁh-sﬂ}ﬂﬁ%_ﬁmﬂﬁﬁ 5--ﬁf£_ ...... .l(:thiS)tLakiS (I;eat energy
mﬁﬁ%mmﬁmw:ﬂnn@s ..... rom the body.

D OOREY..... om. A, . oo L N o
Eﬁ!ﬁ@ﬂé?ﬂ'ﬂﬁﬁ&&xbmﬁm ...... badsy... | =3 outof 3

N e e Total mark awarded =
B B R L LT T T LT T S P PR T PP SRR e I CECETEY # [3] 11 out Of 13

[Total: 13]

How the candidate could have improved the answer

(a) The candidate should have given a function of a blood capillary, such as it being the place where
oxygen diffuses out to the cells. It is the arterioles that have the ability to constrict or relax.

(b)(i) The candidate could have improved their answer by using the correct numbers for calculating the
percentage.
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Example Candidate Response — Question 3, Middle Examiner comments
3  Fig. 3.1 shows a seotlon through the skin.

gonst 4/

Fig. 3.1

{a) Mamea the struclures labelled in Fig. 3.1 and culline a funclion in the skin for each one.

Write your answers in Table 3.1.

An example hee been done for you The candidate gains marks
Table 3.1 for identifying the

capillaries and stating their

- strzcture | mame of structure function in tha skin function. The receptors are

\ : n | B out boleoc)- also named correctly, but

their function is to detect

mplhn&i . changes and not to
W Signats - transmit impulses, so there
G tﬁ‘.q:‘i'n{s is no mark awarded for the
function. They incorrectly
identify the adipose layer

no marks are awarded for
spe.ng, either structure or function.
J 3 | for gos exchodge
Py Mark awarded for 3(a)

5l | =3 out of 6
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28

Example Candidate Response — Question 3, Middle

The results are shown in Fig, 3.2,

{b} In an investigation the wolume of sweat produced by a student was measured whan running
while carrying different masses in a back-pack.

(i} Use Fig. 3.2 to state:

running with & 2kg back-pack.

Shiow your working.
& yloo

%

20
15
volume of
swaat produced
faroltrary units
10
9 {
&
-]
&
5 i
G Iu
PLIFINNG runring running running
with empty with 3 kg with kg with kg
back-pack back-pack back-pack back-pack

Fig.3.2

the valufrn of sweat produced when running with an gmpt_g.lgﬂck-pgd{

E— _ﬁ ............... arbitrary units

he volume of sweal produced when running with & Gko back-pack

1. anitrary units

Use these two volumes to calculate the parcentage Increase In sweat production when

Gilve your answer to the nearest whole number,

Examiner comments

The candidate states the
two volumes of sweat
accurately. The percentage
formula is incorrect and it is
unclear where the figure ‘9’
originated.

Mark awarded for 3(b)(ii)
=2outof 3
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Example Candidate Response — Question 3, Middle

{i} This Ivestigation was carded out when the air temperature was 10 °C.
Pradict the effect of carrying cut the same investigation if the air temperature was 15°C.

P‘Uj‘-‘ S

(€} When the student was at rest the valume of sweat produced was 2 arbitrary ijn'rls.

The volume increasas during exarcise as the body needs 10 keap coal,

Examiner comments

It is insufficient to state that

the volumes of sweat
would be different. The
candidate needs to say
that the volume would be
greater at a higher
temperature.

Mark awarded for 3(b)(ii)
=0 out of 1

The candidate is awarded
two marks for identifying
that water evaporates. The
explanation is incomplete
as there is no reference to
the energy for evaporation
being provided by the
body.

Mark awarded for 3(c)
=2 outof 3

Total mark awarded =
7 out 13

How the candidate could have improved the answer

(a) The candidate could have improved their response by stating the function of the blood capillary more
clearly. The receptors detect changes in the external environment; they do not transmit impulses, as
the candidate indicated. The candidate needed to interpret the skin diagram more effectively and be

able to give functions for each part.

(b)(i) The candidate could have improved their answer by using the correct numbers for calculating the
percentage.

(b)(ii) The response needed to be more specific and state that the volumes of sweat would be larger.

(c) The candidate could have improved their answer by explaining that the energy for evaporation is

provided by the body.
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Example Candidate Response — Question 3, Low Examiner comments
3  Fig. 3.1 shows a section through the skin,

ciodtow /' /

Fig. 3.1

{a) Mame the siruciures labelled in Fig. 3.1 and dutling & function in the skin Tor each one.
Writa youranswers in Table 3.1. .

An example has beerr done for you.

Tabile 3.1
structure | name of structure — function in the skin )
: g oot Skin with bleosd The candidate has not
F Vein ué;fﬂ ol Scol identified any of the
3 structures correctly.
0 vemend - The mark scheme
@ M uvs lontr L ma stipulates that the mark for
the function cannot be
" o tot cooing th awarded if the structure
sweat g produces sweat for cacling the body itself is not correctly
identified.
Tossue f et an o .
J an
Gagonp o ) Respirati n $kin

Mark awarded for 3(a)
— ® =0 outof 6
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Example Candidate Response — Question 3, Low

{b} In an investigation the valume of sweat produced by a student was measured when running
while carrying diffgrent masses in a back-pack.

The results are shown in Fig. 3.2.

20
15
wvalume of
sweat producad
{arbitrary units
10
&
0
running TUnMing runming running
with empty with 3 kg with Gkg with B kg
back-pack back-pacik back-pach back-pack
Fig. 3.2

{i) Use Fig. 3.2 lo siate;
the volurne of sweat produced-when runaing with an empty back-pack
.,Cf ...... ceeemeeer GERIFGRY UNILS
ihe volume of swaat produced whan running with a 9 kg hack-pack
.................. |3__ arbitrary units

Use these twg volumes o calculate the percentags increasa In sweat produciion when
running with & & kg back-pack.

Gilve your answer to the nearest whols numbar.

e 5
1M Al ——

Show your working.

x loo

Examiner comments

The candidate correctly
extracts the two figures
required from the graph.
The word formula for the
percentage is not clear and
the incorrect figures have
been substituted, so the
third mark is not awarded.

Mark awarded for 3(b)(i)
=2outof 3
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Example Candidate Response — Question 3, Low

(i) This mvastigation was carried out when the air temperature was 10°C.
Predict the effect of carrying out tha-same investigation i the air temperature was 15°C.

......... Volumé...of .S weak...paoduced...incease....

{g) When the sfudent was at rest the volume of sweat produced was 2 arbitrary units,
The valume increases during exerclse as the body needs to keep cool.
Explain how this cooling takes place.
gﬁsmt%»mm .......... A45....hen.... St
Aolume.. ciotreoses. . Hhat.. megns.....d

,..hndj ........ S, u,smfxmﬁ...H...,.m.ra.i...i.imm,}mmj.......,.cx, ....................
___.fj.df...fniﬂ ......... ﬁ'.m,‘.'.l,.,ma'.'mmf .............................................................................

S R T R R R T 1 R A R R R R R R R S b4 8 AR A4 S S EE ey AR SRR

Examiner comments

An increase in sweat
production is predicted
accurately.

Mark awarded for 3(b)(ii)
=1 out of 1

The candidate has not
answered the question and
so is not awarded any
marks.

....................................................................................................... [
[Total: 13) | Mark awarded for 3(c)
=0outof3
Total mark awarded =
3 out of 13
How the candidate could have improved the answer
(a) The candidate could have improved their answer by having a better understanding of the structure

and function of the skin; they clearly did not know the structure or function of the skin and were
unable to answer the question. The structure and function had to match, therefore, the candidate
could not be given credit for the poorly expressed function for J as the structure was not identified

correctly.

(b)(i) The candidate could have improved their answer by using the correct numbers for calculating the
percentage. The word formula for the percentage was not clear, so it might be that they did not
understand how to calculate the percentage increase.

(c) The candidate did not answer the question asked, so could not be awarded any marks. Itis

necessary for the candidate to learn the how sweat lowers the body temperature.
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Common mistakes candidates made in Question 3

(@)

(b)

(c)

The examiner was expecting the candidate to name the three structures in the skin and to state
briefly a function for each one.

Most candidates were unable to identify skin structures and give the functions; it is clear that the
structure of the skin was not well known. There were frequent instances of the adipose tissue being
identified as a structure that is not found in the skin. In some cases, plant structures were named.

The examiner expected the candidate to extract some figures from a graph and to use these in a
simple calculation. The candidate was also asked in (b)(ii) to give a prediction based on the
information in the graph.

Many candidates were not capable of calculating the required percentage. It appeared that incorrect
numbers were used in their calculations.

The examiner expected the candidate to explain how sweat cools the body.

The majority of candidates could not explain how sweat lowers the body temperature; most
candidates find the explanation of how sweat cools the body very difficult.
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Question 4

Examiner comments

Example Candidate Response — Question 4, High

4  Choosa words from the list to complete the sentences sbout hormones,

Each word may be used once, mare than.once, or not at-all.

adrenaline hlood decrease glands
increase insulin nerves main
saliva system targelt urine

Hormanes are chamicals produced wes?#mm ﬂﬂ;‘%.‘a’@‘.‘ds

Hormones are carried raund the body by the b-";"E.'U'-‘.Jn., .

A hormone affects the activity of one part of the body called the ........ xR &k .. organ.

After & person has eaten a meal the pancreas releases the hormons R

One of the effests of this hormone is 1o lower the giucese level in the -.... el ..., [5]
[Total: 5]

The candidate selects four
of the required words.
Hormones are produced by
glands not by the adrenal
glands, so one mark is not
awarded here.

Mark awarded for 4
=4 outof 5

Total mark awarded =
4 out of 5

How the candidate could have improved the answer

The candidate could have improved their answer by appreciating that there are many glands that produce
hormones. One such gland is the adrenal gland, which secretes adrenaline. Other glands secrete the other

hormones.
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Example Candidate Response — Question 4, Middle Examiner comments

4 Choose words from tha list to ocomplete the eantencas about hormoenas.

Each waord may ba used once, more than once, or not &t al.

adrenaline bg:ﬁd decrease glands

increase 'inyd‘ﬁ-: nerves mafn

saliva - system target ."'j’ﬁe'
Hormones are chemicals produced by ... iﬁlﬂd S . The candidate selects the

. words ‘glands’, ‘blood’ and
Hormnes ars oared round the body by the ... 8J00(L........ ‘insulin’ accurately and so
& hormone alfects the activity of one part of the body called the S (1 11 organ, is awarded three marks.
After a persen has ealen a meal the pancreas relesses the hormeone J.MLLL!H., ; Mark awarded for 4
) . =3 outof 5

One of the effects of this hormena is to lower the glucose level in the . WLAE ... . 51

[Total: 5] | Total mark awarded =
3outof5

How the candidate could have improved the answer
Firstly the candidate needed to appreciate that insulin lowers the glucose level in the blood. Secondly, that

the general term for any organ that is affected by the action of a hormone is the target organ. This is the term
stated in the syllabus.
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Example Candidate Response — Question 4, Low
4 Choose words from the gt to complete the sentances about hormones.

Each word may be used onca, more than once, or not atall.

adrenaling blodd decrease glands
increase InaJ,HI' nerves main
saliva aystem target uging

Hormones are chemicals produced by ... \:}3 O
Hormones are carried round the body by the ...... "@. %\M’Mv_ .

A hcmmnjé affests the activity of one part of the hody called r!'1151 {"W&n organ,

After a person has saten a meal the pancreas releases the hormone ...... AA5alin......

One of the efiects of this hormone i 1o lower the glucoss level in the !r’&f‘m.k . (5]
[Total: 5]

Examiner comments

The candidate is awarded
one mark for selecting
insulin for the fourth
response. All the other
words selected are
inaccurate.

Mark awarded for 4
=1outof5

Total mark awarded =
1outof 5

How the candidate could have improved the answer

The candidate needed to know the material more thoroughly as most of the answers given appear to be
chosen at random. The only fact given correctly by the candidate was that after a meal the pancreas

releases insulin.

Common mistakes candidates made in Question 4

Many candidates did not appear to be familiar with the term ‘target organ’.
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Question 5

Example Candidate Response — Question 5, High Examiner comments

5  Fig. 5.1 shows some apparatus used 1o investigate transpiration.

-

rubber bung

N direction of
rubber tubing mioament
capillary be Menkeous

/ /[enu:l af liquid)

Fig, 5.1

The rate of transplation can be calculated by measuring how far the meniscus moves | | Ne tissue iS_correctIy
five minutes. i - named. The incorrect

L spelling is allowed.
{a) Mame the tissue that transporis water from the rocts to the leaves in a plant.

=1 out of 1

(B) The investigation was carmad.out at-fiva different lempedalures.
All sther conditions ware kept constant.

Table 5.1 shows the results recorded using the apparatus shown in Fig. 5.1.

Table 5.1
distanca moved by
temperature/*C rraniscus in five
rinutes s mm

10 28

20 ' 32

- a7

40 44

=0 = The candidate draws the

(i) State one concluslon that can be drawn from the reeults In Table 5.1 about the efiect of | COTECt conclusion from the

temperaturs on the rate of transpiration. ' results.
A DEN He | banapolieet.. 00K08E L He Mark awarded for 5(b)(i)
enl. 2 un S0l caHO0. . 0.0 BB e m | =1outof1
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Example Candidate Response — Question 5, High

() Suggest why the imvestigation was not continued at temperatures abova 5070,

Fig.5.2

() Predict how these results would be difierent to the results shown in Table 5.1.

(i} Give twe reasons why the results would be different.
Lol omdse.. bl 20 b Seack. i Sl 26

Mo e obhsac. cunch e LM Lea g
O T S NV I S-SR NSV S S ATl S
¥ o e s e e e e 2

AU Sl 0@ S s ke Mg

Examiner comments

There are two marks for
this response and a
sufficient number of lines
have been supplied. The
candidate gains one mark
for stating that the enzymes
would denature, but the
second mark is not
awarded as the response is
incomplete. A second
statement saying that the
plant would die would have
gained the second mark
available.

Mark awarded for 5(b)(ii)
=1 out of 2

The candidate is not
awarded the mark for
stating that the results
would be less as this is
imprecise. A statement
relating to this experiment
is required, such as, there
would be less water loss or
that the meniscus would
move more slowly.

Mark awarded for 5(c)(i)
=0 out of 1

Two marks are awarded for
two correct reasons. An
improvement would be to
clarify whether ‘less leaves’
means smaller leaves or a
lower number of leaves.

Mark awarded for 5(c)(ii)
=2 out of 2

One mark is awarded for a
correct response.

Mark awarded for 5(d)
=1 out of 1

Total mark awarded =

6 out of 8
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Example Candidate Response — Question 5, High Examiner comments

(d) State one facter, athar than tamparature, thet can affect tha rate of transpiraflon,
'r'uuh-mf.i”“'} e e e e e

SSPRPSPRUTRN———— | |

[Total: 8]

How the candidate could have improved the answer

(a) The candidate could have improved the answer by spelling xylem correctly.

(b)(ii) The answer could have been improved by including a second statement saying that the plant would
die; or that water loss would be greater than water intake; or that there would be difficulty in
achieving this temperature in a laboratory, to be awarded the second mark. The candidate needed to
realise that where two marks are available, it is necessary to make two distinct points in the answer.

(c)(i) A statement needed to be made relating to the experiment described. Saying that the results would
be ‘less’, is imprecise. The candidate needed to say that the rate of transpiration would be less, or
that there would be less water loss, or that the meniscus would move more slowly.

(c)(ii)  An improvement would be to clarify whether ‘less leaves’ means smaller leaves or fewer leaves. The

candidate had already been credited with saying that the entire shoot was smaller, so was given the
benefit-of-the-doubt over the meaning of ‘less leaves’.
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Example Candidate Response — Question 5, Middle Examiner comments

5  Fig.5.1 shows some apparatus usad o investigate transpiration.

Fig. 5.1

The rate of transpiration can be calculated by measuring how far the mmlsws mioves in .
five minubes, One mark is awarded for a

: . correct response.
(a) Mameths lissye that transports water from the roots to the leaves in & plant.

: Kﬂ\m%&&gm Mark awarded for 5(a)
=1 out of 1

{b} The imnestigation was carried out at five different lemperaturas.
All other conditions ware kapt constant.

Table 5.1 shows the results recorded using fthe apparatus shown in Fig. 5.1.

Table 5.1
distance moved by
tempearature/“C meniscus in five
minutes/ mim
10 28
20 a2
an ar
40 44
=] 53

The candidate is awarded
(I} State ope conclusion that can ba drawn from the results in Table 5.1 about the effect of mark for stating the correct

temperature on the rate of trenspiration. relationship.
A N Ben Mnr.. 2aliEa e, ,u“@in

Mark awarded for 5(b)(i)
&..._,Ha_ng Pl o s 320,58 . w1l | =1 out of 1

A high ambient
temperature does not
mean that the humidity will
increase. If the candidate

() Suggestwhy the investigation was nat confinued at temperatures above 50°C. had thought about the
answer to the previous
%ﬁ (231 e....o kg .. Bole. . LounSef.. f.g-d'ﬂ AN e question, then a different

RS P S OV WA W0 UG - M - e m&ﬂ(hmd.@) response may have been
f.:ﬁ a.,.l.;g_.....a.‘en....Lm:::&E'a..![Tf:s..!'m.am:k..,mﬂl,.#itcfm.5@.;. ...... '

_____ 2] Mark awarded for 5(b)(ii)

=0 out of 2
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Example Candidate Response — Question 5, Middle

(c) The investigation was rapeated using the leafy shoot shown in Fig, 5.2.

Fig. 5.2

(i) Predict how these results would be different to the results ah'.:mn in Table 5.1.
Nae. ok {hevale. smarigal... hy.. 'EELJ«( A M S
Ak VIV T A A L f.a_&_' o SO £

(i) Give two reasons why the rasults would be differsnt.

{DﬁﬁfmﬁagguimugﬂmfﬁbLf@L

@ BetnSe. e Vol a@ LanSeledio.
aoil.decves Se. .. ]

(d) State ene factor, other than temperature, that can afiect the rate of transpiration.

IR N L S

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

Examiner comments

The candidate makes the
correct prediction.

Mark awarded for 5(c)(i)
=1 out of 1

One mark is awarded for
the fact that the plant
possesses fewer leaves.
The decrease in the rate of
transpiration is merely a
restatement of the answer
to part(c)(i) and so does
not merit a mark.

Mark awarded for 5(c)(ii)
=1 out of 2

One mark is awarded for a
correct response.

Mark awarded for 5(d)
=1 out of 1

Total mark awarded =
5out of 8

How the candidate could have improved the answer

(b)(ii) The answer given is not logical. The candidate could have improved their answer by considering the
results of the investigation in part (i) as a starting point.
(c)(i) The candidate could have improved their response by giving a second reason for the difference in

the results (as decrease in transpiration has already been stated in (c)(i)). This could have been that
the leaves were smaller, or that the total surface area of the leaves was smaller.
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42

Example Candidate Response — Question 5, Low

§ Fig-5.1 shows soma apparatus used to investigata transpiration.

diraction of
mavanart

Menl oS
(e of leguid)

Fg. 51

The rate of wanspirafion can bi ca]mlalu:[ by rmasur[ng h-cmI far the manlscus moves in
five minutes. .

(a) Mamethe umua.lhat lmmmﬂa walar from the.racts 1o the leavas in a plant,

ﬂ\%lﬂm ..........

(b} The investigation was camied out at fiva different temparaiures.
All other conditions weara kapl constant.

Table 5.1 shows the results recorded using the spparatus shown in Fig, 5.1.

Table 5.1
distance moved by
temperatura /G meniscus in fiva
mintes) mm
0 28
20 32
~ ao 37
40 44
50 53

{i). Stale one conclusion that can be drawn from the resuliz in Table 5 1 gbeut the effect of
temperature on the rate of franspiraticn.

menigedS. Hm. m»r; .. ﬁ%ﬂﬂnﬂ«m ..........
o k. Yeeors). Seecanse. 1 has. Xenelzd...
Po.ond 0B 1S Scale.

Examiner comments

One mark is awarded for a
correct response.

Mark awarded for 5(a)
=1 out of 1

The candidate is awarded
a mark for stating the
correct relationship.

Mark awarded for 5(b)(i)
=1 out of 1

Neither suggestion is
correct.

Mark awarded for 5(b)(ii)
=0 out of 2
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Example Candidate Response — Question 5, Low
(e} The investigation was repeated using the leafy shoot shown inFig. 5.2,

Fig, 5.2
(i} Predict how these resulis would be cﬂ‘fm‘am to the results shown in Table 5.1,

i PR ¥ Ll

(i} Givetwo reascns whyrim rasulis wouid be different.

Example Candidate Responses: Paper 3

D, ... L. md ..... !eg, LESE .................

MM@ ___________________________________________________________ T BT RTN ¢ |

................. dLPF&E!"LJr....,..,_ﬁHﬂAMEM c&#ém B Ponclas

(d) State one factor, ather than lemperature, that can sffect the rate of transpirstion.

M\c}w&@mjmgf{ﬂﬂ%ﬁ

2]

1]
[Tatal: 8]

Examiner comments

No mark is awarded for this
response.

Mark awarded for 5(c)(i)
=0 out of 1

The candidate does not
appear to understand the
difference between the two
investigations.

Mark awarded for 5(c)(ii)
= 0 out of 2

The candidate is awarded
one mark for a correct
answer.

Mark awarded for 5(d)
=1 out of 1

Total mark awarded =
3outof8

How the candidate could have improved the answer

(b)(ii) Both of the suggestions made by the candidate are illogical. The candidate could improve their
answer by considering the results of the investigation in part (i) as a starting point.

(c)(i) The candidate could have improved their answer by being specific and stating that either the rate of
transpiration would be less, or give a result from the experiment that would support this, such as the
meniscus would move more slowly.

(c)(ii) The candidate should have compared the shoots in Figs. 5.1 and 5.2 and considered what effect the

differences would have on transpiration rates.
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Common mistakes candidates made in Question 5
(b)(ii)  The examiner was expecting a suggestion to be made about a continuation of the investigation.

Many candidates gave an answer containing only one point. There are two marks available, which
should indicate to candidates that they must expand their first response or think of a second factor to

suggest.

(c) The examiner was expecting a prediction made about a modification of the previous investigation
and two reasons stated to support this prediction.

(c)(ii) Many candidates gave only one reason for the difference in results. They were specifically asked for
two reasons, and two marks were available. Candidates must follow instructions if they are to access

all of the available marks.
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Question 6

Example Candidate Response — Question 6, High

6 (&) Defina the tarm genetic engineering.
femovol = e of! . corboin. B _aene... frum chromssome
LA Tt
of wsprasond B e 2 b ke -Another.. diffsrent. Speates. 50,
ehkad &S-%hm‘dﬂmh% ....................................... S
............................................................................................................................................. [
{b) _Erlnla two examples of genetic enginearing.
For each example, outiine how it banefits humans.,
Write vour anawers in Tabla &.1.
Table 6.1
exarmple " benefittc humans
Fuking j‘“‘; %?‘; insubin produced Ly bockets
of tasudin from ""-f’"ﬂl will e teleg qu fescribead
and %H‘ o bockeda| to people wha hcuf_pmbtm
il Secrebon o tasulin iabad,
kaking genes fom @ Ptan’r erops will not
m-.“:m-agmﬁsm ot 13 be 'pcume& 'cwmﬂed--.dd.g
nok affected by insechside » heve & h
and odbding ’ Ejbra lank- to 't ﬁmﬂrkmr{jmp;
2! Ploals lﬂ insechicade oﬁoi":.m\
[4]
[Total: 5]

Examiner comments

The candidate is awarded
two marks for a sound
definition.

Mark awarded for 6(a)
=2 out of 2

All four marks are awarded.
The second example
involving the insecticides is
more theoretical, but
perfectly feasible.

Mark awarded for 6(b)
=4 out of 4

Total mark awarded =
6 out of 6

How the candidate could have improved the answer

The candidate gained full marks for all parts and there are no specific ways that the responses could have

been improved.
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46

Example Candidate Response — Question 6, Middle

Examiner comments

& {a) Define the term genefic-engineaning,
Two marks are awarded for
.......... :u....uunu.u_n\ﬁl&h 'ﬁ- E!‘E- l&m u?‘m-m WHmin ey an acceptable description,
s S mﬁ’ﬁwr%&e& qmmﬂ as, r‘r,;m:l.m ...... although the last clause is
rather muddled.
............. oA 0. Seehp) ..'s,...ﬂm;ao.&ﬂr;:sm's
} e Mark awarded for 6(a)
................................................................ e 4124t B AR 4 S L s R4 = 2 out of 2
(b) State twe axampies of ganetic engineering.
For each example, outling how it benefits .humans.
Write yvour answers in Table 6.1, ' ~
Taibile 6.1
example benéfit 1o humans .
e . Selective breeding is not
W'ﬁﬁ Gl‘\’t'l.ﬁ Wt an example of genetic
Selechve, lveading moe. meetand i engineering, so the
' . candidate cannot be
awarded any marks for the
- first response. The
candidate is not awarded
. r . k2 nalin apdf:uf marks for the second
' % insulin W ih o wWiwre backera example as it is incorrectly
Alvide and nSelin described.
— qu | | Mark awarded for 6(b)
LY ' 4] | =0outof4
[Total: 8] | Total mark awarded =
20ut6
How the candidate could have improved the answer
(a) The candidate gained the two marks here, but the definition could have been improved. The last

clause is muddled and what the candidate seems to be saying does not constitute part of the
definition. It is advisable for candidates to learn some definitions by rote. When candidates try to

express a definition in their own words it is not usually successful.

(b) The candidate needed to learn the examples of genetic engineering given in the syllabus. Genetic
engineering is involved in insulin production, but the candidate does not demonstrate an

understanding of the process.
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Example Candidate Response — Question 6, Low Examiner comments
& {a) Defino tha term genetic enginearing.
S G S MDA S 00 Lk D 0| TS rESBONSE OGS K
r : ¥ . .
The Percon.. LE. b lS.. A.c:-.g ....... ﬂ..,[:.,%.l.fj .......... -
i+ 2 : Mark awarded for 6(a)
..... |:'.L.mf}...i}.sam......i?,..;:itg......kam,xz.:Zy..gm.vﬂ Ao | 20 out of 2
.............. he AN ?}éj?;gl,% S
(b) State two examples of genatic engineering.
For each exampla, outling how it banefits humans.
Write your answers in Table 8.1,
Tabla 6.4
i a;;zflmpiu o » ' benafit fo himans
DN@( hP to know the
NP Pl Sonageme 1P,
- t . Ok & ‘1. -I Aot i. ' o .
' S Py ‘ot No marks can be awarded
th'{f@ Zg gﬂl"‘z& 1'-'{' < ’_‘H'L ?‘”"ﬁ as the candidate does not
Thet 72060 me o understand the topic.
o S JEFFE:&” 7 g*&ha, Marks awarded for 6(b)
. T . 4] | =0outof4
[Total: 8]
Total mark awarded =
0 out of 6
How the candidate could have improved the answer
(a) The candidate needed to learn the definition of ‘genetic engineering’.
(b) The candidate did not seem to be familiar with the topic of genetic engineering; more understanding

was required.
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Common mistakes candidates made in Question 6

(a) The examiner was expecting a clear definition of ‘genetic engineering’.

Many candidates could not give a definition of genetic engineering. A substantial number had an
idea, but trying to explain this in their own words was not successful.

(b) The examiner was expecting candidates to state two examples of genetic engineering, and an
outline of the benefits to humans of each example stated.

A large number of candidates gave an example of selective breeding as their response to this
question. Obviously, selective breeding is not an example of genetic engineering. The other
frequently stated example was some type of fertility treatment in humans. Genetic engineering is an

area of the syllabus that needs to be reinforced.
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Example Candidate Responses: Paper 3

Example Candidate Response — Question 7, High

7  The boxes on the left contain the names of some processes taking place in living organisms,

process with its description.

An example has been dane for you,

name of process

——

| polination

s

The boxes on the right contain descriplions of these processes.

Draw one siralght line from each bex on the left to a box on the right to link the name of the

description of process

| the diffusion of water through a partially
" parmeable membrane

| & response in which parts of a plant grow
| towards or away from gravity

| transter of pollen grains from the anther to
| the stigma

E the mainteanance of a constant internal
| anvironmeant

i the mwama.nl of digested fu:;-d molecules

| assimilation
|
1

homeaostasis

— inta the cells af the body whers thay are
| L, becoming part of the calls

the ;ngqung and killing of pathagans by
white bleod cells

4]
[Total: 4]

Examiner comments

All answers are correct.

Note that even though five
lines have to be drawn, the
maximum mark awarded is
4. This is because if a
candidate makes four
correct connections, the
fifth one must also be
correct.

Mark awarded for 7
=4 out of 4

Total mark awarded =
4 out of 4

How the candidate could have improved the answer

The candidate gained full marks and there are no specific ways that the responses could have been

improved.
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Example Candidate Response — Question 7, Middle / Low Examiner comments

T

The boxas on the laft contain the names of some processeas taking placs in kving arganisms.
Thix bowes on the right contain descriptions of thase processes.

Draw one straight line from each box on the left to & box on the right to link the name of the
process with its description.

An example has been done for you,

name of process description of process
= - - —
g [ the diffusion of water through a partially
pollinaticn f,—-" permaatle membians
i o
b
b 53 2
Irf" BY a respansea in which parts of a plant grow
—— i R | towards of away from gravity
_,-"'"\\
.r"'f \ i
gravivopism | . ::aan::?grn?a pollen grains from the anther o
[ the mamtenance of a constant internal
Phagocylosis % H_’_.-"'J environment
e %, - S S
h\ -.-_’_,.-'"'
T
ey .
i the mevement of digested food molecules The candidate does not
assimilation ' ™, o into the celis of the body whara they ara know the meaning of
™ ed, becomi t of the cell .
b bt L i tchshobroce ] homeostasis and
% assimilation, as these have
_ 8™ — been linked to the wrong
homeacstasis N r;1zntaﬂ::3%:|1]: KI"II‘IQ ol pﬂ!th-EﬂS b‘!,l' deﬁnitions.
4] Mark awarded for 7
=3 out of 4
[Tastal: 4]

Total mark awarded =
3 out of 4

Most candidates performed well on this question, even those who did not perform well overall. Therefore,
there isn’t really a ‘low’ response.

How the candidate could have improved the answer

The candidate could improve by learning the descriptions of homeostasis and assimilation.

Common mistakes candidates made in Question 7

The examiner was expecting 5 straight lines to be drawn between the boxes to link each process to its
definition. Note that even though five lines have to be drawn, the maximum mark awarded is 4. This is
because if a candidate makes four correct connections, the fifth one must also be correct.

This question was answered correctly by almost all candidates. The few who did not achieve full marks
tended to link assimilation to the description of homeostasis and vice versa.
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Example Candidate Responses: Paper 3

Example Candidate Response — Question 8, High

8  Flg. 8.1 shows the structures that produce urine and excrete it from the body.

" t.m,}U‘"

bladdar

ring of muscle

urathra

Fig. 8.1

(a) {1} MName the structures lebeallsd L and M,
Wirite your answers on-Fig, 8.1.

Urea Is excreted in the urne.

(&)

Mame ihe organ thal produces urea and suggest how urea s iransfemed to the kidnays.

Examiner comments

The candidate is awarded
one mark for labelling the
ureter (spelt correctly).
The blood vessel has been
identified as the renal vein
instead of the renal artery,
so is not credited with a
mark.

Mark awarded for 8(a)(i)
=1 out of 2

Both statements are
correct.

Mark awarded for 8(a)(ii)
=2 out of 2
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52

Example Candidate Response — Question 8, High

{b) Inan investigation, the velume of urine produced by a student each day is measured,
The results are shown in Table £.1.
Tahle 8.1

valume of urina
Jem? per day

1440
1510
1410
1445

910
1445
1600

= oo dn | o) b | =

Suggest three possible reasons for the lower vellme nl urine produced t:r5r1m siudant on
day 5

RS SR VS = N 10 1x 21 =1/ D

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

..........

2. ANARO G EDIOLL DL .. FO Yo AN, Yvcteda....
a,ﬁ,c%_ ......... '%){J H".ﬁ:aww Cwﬂﬁﬂﬂiﬁﬂm;} ..............................

Examiner comments

The candidate is awarded
three marks. The answer
could be improved by
stating if the high
temperature referred to,
applied to the ambient
temperature or the
student's body temperature.
As both these alternatives
would result in a lower
urine output, the candidate
was awarded the mark.

Mark awarded for 8(b)
=3 out of 3

The candidate has outlined
the filtration process and
chlorination, so achieves
two marks. The third mark
is not awarded as sewage
is never distilled.

Mark awarded for 8(c)
=2outof3

Total mark awarded =
8 out of 10

How the candidate could have improved the answer

(a)(i) The candidate named the renal artery as the renal vein. There is an arrow on the diagram denoting
the direction of blood flow.
(b) The answer could be improved by stating whether the ‘high temperature’ applied to the ambient

temperature or the student's body temperature. Since both these alternatives would result in a lower

urine output, the candidate was awarded the mark.
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Example Candidate Response — Question 8, Middle
8  Fig. 8.1 shows the struciures that produce urine and excreta it from the body,

ring of muscle

urethra

Fig. 8.1

(&) (i} Name the structures labslled L and L.
Write your answers an Fig, 8.1,

(i) Urea is axcreted in the urine,

Example Candidate Responses: Paper 3

Mame the organ that produces urea and suggest how urea is fransiemed io the kidneys.
e, W fun&uu;a........ta.....ilm,_...lh.m....ml ...... e o,

ko Amns boea o "I'm..]f{.;int{j ..... b (Lj ..... B 1 Y

Examiner comments

The candidate identifies
the blood vessel as a vein,
but does not state its
correct name.The ureter
has to be spelt accurately
to be awarded the mark,
and the word used seems
to be a cross between
ureter and uterus, so is not
awarded a mark.

Mark awarded for 8(a)(i)
=0 out of 2

The candidate achieves a
mark for knowing where
urea is produced, but
clearly does not know how
urea travels from the liver
to the kidney.

Mark awarded for 8(a)(ii)
=1 out of 2
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54

Example Candidate Response — Question 8, Middle
(B) In an irvestigation, the valume of urine produced by a student each.day ks measurad,

The results ars shown in Table 8.1.

Table 8.1

o | e
1440
1510
1410
1445
g10
1445
1600

REE R R R

Supggest three pessible reasons for the lower volume of urine produced by fhe student on

day 5.
¥ Shndesk...... oS S CAlomied . urﬂ{& ...........
TN S ST~ W 1. S :!.n,d e ens s s
e Shukeak Ba! ftk:rbi:.e\ B i'“-l " V Jm.g 20
....:ﬂu...&..éq.% il ‘”"'ﬂ ok

{€) Cutline three processes used in the treaiment of sawage 10 make the watar It contains safe
for human use.

1--~-55>45kr.=‘.n,s.: X TN « U S Y 3 . W oo 05"k [T Gﬁtj
T T {:ma A Sedaked .

C}ﬂatmt ........... WA, %’f ﬂ"x_ 6hlnr.xf~a:|'l:inxﬂ. .n-\c.. SRl
........ La'ﬂh Cnfrh........{mnm.....,.:.m.p.w.Ru..,,.,mé....,...ﬂf.c.m.hs.z,....}m...,...,....,.

[Tntah 107

Examiner comments

The first and last
suggestions are acceptable
and so two marks are

awarded. The suggestion
that the student had a
kidney problem for one day
only is not acceptable.

Mark awarded for 8(b)
=2 outof 3

The candidate is awarded
one mark for chlorination
(even though removal of
impurities is assigned to
the process as well as
removal of microbes).
There is no mark for
addition of bacteriocides as
it would be the same
marking point as
chlorination; moreover it is
inaccurate, as general
bacteriocides are not used
in sewage treatment as
they would probably be
harmful.

Mark awarded for 8(c)
=1outof 3

Total mark awarded =
4 out of 10
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How the candidate could have improved the answer

(a)(i) The candidate needed to know that the blood vessel is the renal artery. The label for the ureter was
not allowed as ureter is one of the words that has to be spelt correctly because there are other
similar words. Here, it is not clear if the candidate meant to write ureter or uterus.

(a)(ii) The candidate needed to state that urea is transferred from the liver to the kidney in the blood
stream.

(b) It is not plausible that the student concerned suffered from a kidney problem on one day only. The
candidate needed to consider other possible reasons for the decrease, such as a lower than normal
water intake.

(c) The candidate needed to learn how sewage is treated in more detail.
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56

Example Candidate Response — Question 8, Low
g Fig. 8.1 shows the structures that produce urine and excrete it from the body,

M. NS, g s

biadder

fing of muscla

urathira

Flg. 8.1

(a) (i} MName the structurss labslied L and M.

Write your anawers on Fig. &.1. 2]

{liy Urea is excrated in tha urine.
MWame the organ that produces urea and suggest how uraa is transferrad to tha kidneys.

..... Liven..,. Y. o\e AusitAizgesn) Joone boon il
1\ RSN NP O SR VSIS € WK, o7 NP SO S PR
..... DAL ?ﬁ!.m_@“m‘m&hﬁa_k,&wju_ 2]

(¢} Cutline three processes used in the treatment of sewage to makes the water it contains safe
for human use.

||||||||

2. AR n%kgxpnshgﬂfﬂrptz

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

] ettt ee et st ettt s s - -
ettt ee e et Ah it 44 b h ARt AR - s
[_T-nh]: 10}

Examiner comments

Neither label is correct so
the candidate is not
awarded any marks.

Mark awarded for 8(a)(i)
=0 out of 2

The candidate identifies
the liver as being the organ
producing urea, but does
not know how the urea
reaches the kidneys.

Mark awarded for 8(a)(ii)
=1 out of 2
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Example Candidate Response — Question 8, Low

{B) Inan investigation, the volume:of urine produced by a student each day is measured,
The results are shown in Table 8.1,
Table 8.1

volume of urine
Fen® per.day

1440

1510

1410

1445

Mo

1445

1500

day

1~|o|o|sfa|m) =

Suggest three possible reasons for the lower volume of urine produced by the student on
day 5.

(¢} Cutline three processes used in the treatment of sewags to make the water it contains safe
for human use.

P I R R RS P A

BEAAE AR RS IR R R A

2..,,....?%5. A }‘fmm»ﬁm le-zp:ssﬂ. b. 341&'1:..,,;.

Examiner comments

The candidate identifies
that if the body has a
reduced water content, the
volume of urine produced
will be smaller. However,
this idea needs to be taken
further and suggestions
made about the causes of
the lowered water content.

Mark awarded for 8(b)
=0 out of 3

The candidate is awarded
two marks here, but both
are responses are very
weak. Each answer could
be improved by further
detail.

Mark awarded for 6(c)
=2outof3

Total mark awarded =
3 out of 10

Cambridge IGCSE Biology (0610)

57



Example Candidate Responses: Paper 3

How the candidate could have improved the answer

(a)(i) The candidate needed to know the names of structures in the renal system.
(a)(ii) The candidate could have improved their answer by knowing that urea is transported in the blood.

(b) The candidate should have thought about the reasons for reduced urine production more carefully.
The answers given also needed contain more detail.

(c) The candidate needed to know more about sewage treatment and, as before, the answers given
should have contained more detail.

Common mistakes candidates made in Question 8

(a)(i) The examiner was expecting two structures in the renal system to be named.

The names of structures in the renal system were not well known.

(c) The examiner was expecting three processes in sewage treatment.

Many candidates knew relatively little about sewage treatment. Filtration and chlorination appeared
fairly frequently, but often no third process was outlined. Candidates were asked to outline each
process and this means that a brief description is required. Many candidates gave one-word
answers.
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Question 9

Example Candidate Response — Question 9, High Examiner comments

8 (&) (i) Table 8.1 containe examples of components of a balanced diet and feods that contain a
high proportion of the compeonent.
Complete Table 3.1 by filing in the blank spaces.
Table 9.1
food containing a high ortian
component of balanced |_:I9t aftha Emnpﬂnﬂirfp
it olive oil ;I'hrtehe marks ar;e awarded
. ; —— or three correct answers.
profelh meat
cav hobydpzl pasta Mark awarded for 9(a)(i)
[
Examples of the dietary
components are accepted,
so the candidate is
awarded two marks.
The answer could be
{ily Mame twoe othar componerts of a balanced diek that are not Estad in Table 2.1, improved by stating the
. : components as being
e _ - AtHemlne. .c.... — components as peing
"._ 1.5r|4-i|-|-||4-u|-|-u_1'_ﬂ'|-_4 mHHﬂ‘ﬁlle-l e 8 I YT ------.---.{2]
- ;m};r Mark awarded for 9(a)(ii)

=2 out of 2
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Examiner comments

Example Candidate Response — Question 9, High
{b) Fig. 8.1 shows & picture of food praduction.on a modsm farm.

Fig.9.1
Ths use of modern technalogy has increased the ameount of food produced.

State two examples of modarn technology and explain how sach has contributad to the
amaunt of plants grown for food.

exampls explanation uf%mlng}r
y a pipe oy
Wwetorihg by il Do

dropping Jf@%é
o et %WW%JWWMJ #is

fo
. Ghstances cay)
W@fg{f L Wﬁ"’%fﬁ*‘-’fﬂfﬁﬁﬁ% Mg 1
| Dﬁﬁg gigl! aﬂﬁ’sfze ﬂ»&{c‘?ﬁw

[

{e) On modern farms crop piants can be grown as large-scale monocultures.

Sugoest two naga!lhra irmpacts on an ecosystam fcr‘a'us method of food production.
’ s fieg I
1. 2 “HndiPlbl. 42 e ﬁ:m’ ci?z/.ﬂ @ﬂfmm‘%
i é@ﬁ;&ﬁ «%ﬂ d,r: Sl 57%4’ m ------
@
[Total: 1]

Two marks are awarded for
the example of fertiliser
and its explanation. The
first answer is awarded
only one mark as there is
no explanation of how this
method of watering will
increase crop yields.

Mark awarded for 9(b)
=3 out of 4

The candidate is awarded
two marks as both
suggestions are correct.

Mark awarded for 9(c)
=2 out of 2

Total mark awarded =
10 out of 11
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How the candidate could have improved the answer

(a)(i) The answer was awarded full marks but the answer could have been improved by spelling
carbohydrate accurately.

(a)(ii)  Although full marks were awarded, it would be preferable to state ‘minerals’ as a group rather than
give two examples of minerals.

(b) The candidate could have improved their answer by giving an explanation for why watering a crop in
the manner stated would increase the yield.
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Example Candidate Response — Question 9, Middle

8 (a) (i) Table-9.1 contains examples of components of a balanced-diet and foods that contain a
high proporfion of the component.

Complets Teble 9.1 by filling in the blank spaces,

Table 8.1
. facd containing a high proporion
component of balanced diset af the companent
fat olive oil

£ ovein et

Eu.ﬂm"l_'-ﬂbrak._g o pasta

fibre {roughage) Careak

[
(i) MNametwo other components of a balaneed diet that ars not listed in Table 01

............................................... e WK e
ST 1 Y 1 172 LS [2]

(b} Fig. 2.1 shows a picture of foed production dn a modern farm.

Fig. 8.1

The use of modern technology has increasad the amount of food produced.

Stata two examples of modem technology and explain how each has confributed fo the
ammaunt of plants grown fior food.

exampla explanation of lechnalogy
T noreomed Yo pmount sF
Fer Bhoe Riemgyiman o) floduckion -
; Herhichy o~
thﬁ«fb?:i hey paucd over the formn wohich inuccand
T Fﬂuﬁ- fll:DJ.t.b-Hu-n ans Vi ascl -

4

Examiner comments

All three answers are
correct.

Mark awarded for 9(a)(i)
=3 out of 3

Two correct answers are
stated.

Mark awarded for 9(a)(ii)
=2 out of 2

Both of the examples listed
are correct, so the
candidate is awarded two
marks. In both cases, the
explanations are
insufficient as the
candidate does not say
how they contribute to the
amount of food produced.
Also, the candidate
incorrectly states that
herbicides kill insects.

Mark awarded for 9(b)
=2outof 4
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Example Candidate Response — Question 9, Middle Examiner comments

() On modem farms crop plants can be grown as large-scale monocultures,

Suggest twe negative impacts on an ecosystem for this method of feod production.

\ Ikn } ) No marks are awarded as
- T R SR ks @ f ot G sy dalE G Lar. ) | 4he candidate is not

z,.‘}'h«h B i hormel H‘E? A8 B addressing the question

asked.
it o0mA) S e SO e S
2] Mark awarded for 9(c)
[Total: 11] =0 out of 2

Total mark awarded =
7 out of 11

How the candidate could have improved the answer

(b) The candidate could have improved their answer by giving explanations of how the two examples

stated contribute towards increased yields.
(c) The candidate could have improved their response by reading the question more carefully and

answering the question asked. The candidate has not suggested how the wider ecosystem would be
affected by a monoculture.
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Example Candidate Response — Question 9, Low

8 {a) (i) Table 9.7 contains examples of components of a balanced diet end foods that contain a
high proportion of the companent,

Complete Table 8.1 by filling in the Mank spaces.

Table 0.1
| tood containing & high proportion
component of balanced dist of the eampanent
fat ollve oil
e meat
L
fibra (roughags) %U 3=
18]
{if) Mame two oiher components of a balanced diet that are not listed in 'I'a;:rle 2.1,
. W\ " %
...... ¥ Caledun...ondiuwhndas. . —
i i 1
---d-.--u-----:----H-.-ll|----n+|-|_-_;-rn'-r|_.-1'--|.._rrnmruunuquum.u--nuu-um

Fig. 8.1

The use of mademn technology has increased the amount of food produced.
Stafe two examples of meder tochnology and cplain how each has confributed to the

amount of plants grown for faod,
example explanation of technology
Tlcock W Wwoes geedS and

Dallehicers Fon e hole
B

(4]

Examiner comments

Three marks are awarded
for three correct answers.

Mark awarded for 9(a)(i)
=3 out of 3

Vitamins is correct and
calcium is accepted as an
example of the dietary
component minerals.

Mark awarded for 9(a)(ii)
=2 out of 2

The candidate is awarded
one mark for the example,
but no mark for the
explanation as it does not
state how machinery
contributes to an increased
crop yield. The candidate
does not attempt a second
response.

Mark awarded for 9(b)
=1outof 4
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Example Candidate Response — Question 9, Low Examiner comments

{c} On modem farms erop plants can be grown &5 large-scale monocultures.

The responses do not
address the question, so
no marks are awarded.

Mark awarded for 9(c)
=0 out of 2

Total mark awarded =

6 out of 11

How the candidate could have improved the answer

(a)(i) The candidate was awarded full marks but could have improved their answer by spelling ‘protein’
correctly.

(a)(ii) The candidate was awarded full marks but could have improved their answer by giving the group
name ‘minerals’ rather than an example of a mineral.

(b) The candidate could have improved their answer by providing a second example, and better
explaining how machinery can improve crop yields.

(c) The candidate did not answer the question asked. They needed to suggest how monocultures can
impact the wider ecosystem.

Common mistakes candidates made in Question 9

(b) The examiner was expecting two examples of modern farming technology to be stated, with a brief
explanation of how each has contributed to the increase in the amount of plants grown for food.

Many candidates did not explain how the example they had chosen would improve the crop yield.
Also, many candidates did not appear to appreciate the difference between fertilisers, insecticides
and herbicides.

(c) The examiner was expecting a suggestion of two negative impacts of monocultures on the
surrounding ecosystem.

The majority of candidates did not answer the question fully. Some did not attempt an answer at all.

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 4

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Biology (0610),
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 a range of candidate responses has been chosen as far as possible to exemplify High, Middle
and Low responses. Each response is accompanied by a brief commentary explaining the strengths and
weaknesses of the answers.

For each question, the response is annotated with clear explanation of where and why marks were awarded
or omitted. This 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 could
do to improve their answers. At the end of the booklet, there is a list of common mistakes candidates made
in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help
teachers to assess the standard required to achieve marks beyond the guidance of the mark scheme.
Therefore, in some circumstances, such as where exact answers are required, there will not be much
comment.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from the School Support Hub as the Example Candidate Responses Files. The papers used in this
booklet are:

Question Paper 4, June 2016

Question paper | June 2016 Question Paper 41 (0610_s16_qp_41.pdf)

Mark scheme June 2016 Paper 41 Mark Scheme (0610_s16_ms_41.pdf)

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 4

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level
response for each question. The candidate answers are set in a table. In the left-hand column are the
candidate answers, and in the right-hand column are the examiner comments.

Example Candidate Response — Question 1, High Examiner comments
function letter on name The candidate completed
Fig 11| the table correctly, giving
E Fum * | the correct letter for each
, , ‘ sep function and naming each
Answers are by real candidates in exam g 5 oD abrovannd structure correctly.
conditions. These show you the types of '[arriovenrriculeY yawe Vs
answers for each level. A aorla / Examiner comments are\
. . e ; - longside the answers.
Discuss and analyse the answers with W, 8 vend covas alongside <-a answers
. . R [ pwimonavy o ey These explain where and
your learners in the classroom to improve S, - _ | whv marks were awarded
their skills. (| Semilunay Y . '
\ J ' - valve This helps you to interpret
GNAMPET Of InE neart it conains oxygenaea giood | € ,'E 1 left QW{U"""‘ -'\ e the standard of Cambridge
- - \eft :“‘:‘c" . exams so you can help
chamber of the heart that contains deoxygenated blocd | vignt a umy, . .
ITr& . Y\'(%‘nb venrdcle. your Ietarr;]er.s to refine their
. - - exam technique.
How the candidate could have improved the answer \ a /

(b) (ii) To improve further, the candidate could have explained that the release ot adrenaline during the race
would stimulate an increase in pulse rate.

This section explains how the candidate could have
improved each answer. This helps you to interpret the
standard of Cambridge exams and helps your learners to
refine their exam technique.

Common mistakes candidates made in this question

(b) (i) This part required candidates to use data to describe. The examiner was expecting an extended
prose response, in which candidates state the changes that occurred in the pulse rate over time.
They needed to quote data and units, e.g. pulse rate in bpm, from Fig. 2.1.

Many candidates did not use the data from the graph as instructed, so did not gain full credit for
otherwise valid descriptions. Other candidates did use data from the graph, but sometimes they did
not use the full unit (beats per minute or bpm).

Lists the common mistakes candidates made in
Often candidates lose marks because they answering each question. This will help your
misread or misinterpret the questions. learners to avoid these mistakes and give them the
best chance of achieving the available marks.

Cambridge IGCSE Biology (0610) 5
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Assessment at a glance

All candidates take three papers. Candidates who have studied the Core subject content, or who are
expected to achieve a grade D or below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper
6. These candidates will be eligible for grades C to G. Candidates who have studied the Extended subject
content (Core and Supplement), and who are expected to achieve a grade C or above, should be entered for
Paper 2, Paper 4 and either Paper 5 or Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice guestions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the Core
subject content

MAssessing grades C-G
Externally assessed

All candidates take

either:

Paper 5 1 hour 15 minutes
Practical Test 20%
40 rmarks

Cuestions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or:

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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Paper 4 — Theory (Extended)

Question 1

Example Candidate Response — Question 1, High Examiner comments

1 (a) Fig. 1.1 shows the human heart and the main blood vessels. The functions of the parts of the
heart and some of the blood vessels are given in Table 1.1,

Fig. 1.1
Complete Table 1.1.
Qne row has been done for you.
Table 1.1 - i
function letter on name The candidate completed
' . Fig. 1.1 | the table correctly, giving
structure that separates oxygenated and - : = cephum the correct letter for each

deoxygenaled blood function and naming each

structure that prevents backfiow of blood ' 1B S achetovanwdd structure correctly.
from ventricle to atrium | arioventriculoY yolvg

blood vessel that carries oxygenated blood ' A aorta | They have given two letters
_ o ) , and corresponding names
blood vessel that carries deoxygenated bload Tvend cowvol for three of the functions.

H: ' B . .l.pu\m?\f\m’% avtevy | This is unnecessary, and
' ' could cause confusion.

structure that prevents backflow of blood ' ‘ ¢ - Sermilunay
from pulmonary artery-to right ventricle . _ valve Only one letter and name
. — . — - ' is required for each
chamber of the heart that contains oxygenated blood C,E 1 lefe anium, q

o Bl function.

ikt venvicle

chamherofthe_hearttha_tmnﬁinsdeoaqgénated blood .3' Gt vight awivm,
12! | yignt venwdde.

) Mark awarded for 1(a)
- =6 out of 6

Cambridge IGCSE Biology (0610) 7
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Example Candidate Response — Question 1, High Examiner comments

(b) A group of students used a heart manitor to recerd the pulse rate of an athlete during a 5000
metre race. The recordings started just before the race began and ended just after it had
finished, as shown in Fig. 1.2,

start of race end of race

180

160

140

B e/ i

pulserate 100
/beats per
minute 80

40

20

0 2 4 6 g 10 12 14 18 18

fime /min

Fig. 1.2

{(iy Use datafrom Fig. 1 2 to deg;ﬁgba the effect of exarcise on the pulse rate of the athlets.
Pulse mk,e . incvedses WO HU re beals pex

ﬁ"lf\uti o 162 beots P‘W !’N"\UL‘:@ in e The candidate provided a
correct explanation. The

F\H’* a WMJ(% GP .PM JYoce: Tt vemoiny use of data from the graph

COWs'(,mr\t: ﬁ.t 16% bcmhs _per. mmf@ F\jy -mg, is required for full marks.
- The description of the rate
nexk 10 “"*“L’-J‘”ﬂ o yeekuee— Kb the after the race was finished
.:a,nd\ oF Jr'ha vace- P;{ls;e_v TICLCP- s over, ':.t is not required.
e -
_begine Yo decrease- @)

Mark awarded for 1(b)(i) =
3outof3
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Example Candidate Response — Question 1, High Examiner comments

{ii) Expllai'ﬁ'th'a-cl'-anga in pulse rate between 2 minutes and 3 minutes after the recordings
started.

Pov convvachen 80 dexobic YeaPirakem =

Sincreases - ?u\u Yate increases Yo mc:re_&ce

The candidate has covered
| ) - all the major points and

, ‘I‘Q,LP\T{.\‘NO’Y‘I_‘ "L“'\WE QQY‘OW da.u:m'.d{.. ‘\‘ha\- is gains full marks.
| bng - preduced as o ve,m.\% t:»'} TELP\TG?\{_H\
and pfrwu\.t- mm-robac T%plrﬂ.hmﬁ cmdm
owild up of loche acid . (Da ‘Lfmre.\'s. _lolood

- [41.
p¥t WA e olekected, By yecLorers tn g ) .
e e, “fn% ot | Mark awarded for 1)
i puses Yo M heark [Totel: 13] | =4 outo
Total mark awarded =
13 out of 13
How the candidate could have improved the answer
(a) The candidate gave two letters and structures for three of the functions, where only one letter and

structure were required. The candidate has not made it explicitly clear which structure matches to
which letter in these boxes. The examiner has given the candidate the benefit of the doubt here and

assumed correct matching. In other cases, the examiner could take this to mean the candidate isn’t
sure of their answer.

(b) () The candidate also described what happens to the pulse rate after the race has finished. This was
unnecessary as the question only asked for a description of changes to the pulse rate during

exercise.

(b) (ii) To improve further, the candidate could have explained that the release of adrenaline during the race
would stimulate an increase in pulse rate.

Cambridge IGCSE Biology (0610) 9
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Examiner

Example Candidate Response — Question 1, Middle
comments |

1 (a) Fig. 1.1 shows the human heart and the main blood vessels. The functions of the parts of the
heart and some of the blood vessels are given in Table 1.1,

The candidate has
given all the correct
letters but not all of the

Fig.11 T structure names are
Complete Table 1.1. correct.
Cne row has been done for yau. . o For E and G,
. ‘chamber’ is not specific
able 1.1 enough. ‘Left ventricle’
function ';"EFTU? name and ‘right ventricle’ is
— : - 91 required for each
structure that separajes oxygenated and E _ Sp_pf:urn_ respective mark. A mark
deoxygenated blood - . is only awarded when
structure that prevents backflow of blood . : both the letter and
from ventricle to atrium %D Atrioventiculor wive corresponding name
blood vessel that carries oxygenated blood A aorta are correct.

o ' ' @) Notice that when the

é, JH Vena cava candidate has changed
. their mind, they have

structure that prevents backilow of blood . !

from pulmonary artery to right ventricle ' E;‘ Semi -lnar valves put a line through the

answer they do not

| E /fg‘ r Lo+ chambes want to be marked. This

| blood vessel that carries deoxygenated bioed

chamber of the heart that contains oxygenated blood

) makes it very clear to
G Right chomber the examiner which

— answers they should be
18 | looking at.

chamber of the heart that contains deoxygeriated blood

Mark awarded for 1(a)
=4 out of 6
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Example Candidate Responses: Paper 4

Example Candidate Response — Question 1, Middle

metre race. The recordings staried just before the race began and ended just after it had
finished, as shown in Fig. 1.2.

start of race end of race

180 : !

=11

160

|

140

120

pulse rate 100
fbeats per
mifiute T+ 80

60

40

20

c 2 4 6 8 10 12 14 16 18

time / min

Fig. 1.2

(i) Use datafrom Fig. 1.2 fo describe the effect of exercise on the pulse rate of the athlete.

Jidben. the..obhlets.. ws.. ak . rest bis ..
Idben Lhe. race. ﬁéméeal. H-ae, pufae, m‘fa
..Sbanted.. Eﬁéaa?h&—wkwm?e
eﬁQ—P«:&bﬁ—r PWL;ZH <t peal'-eoLm': about...

K]

Examiner
_comments |

The candidate has
provided a simple
description, enough to
gain one mark.

The mark is awarded for
the description of the
increase from 44.5
pulse/minute to 168
pulse/ minute.

The benefit of the doubt
is given that
‘pulse/minute’ is
equivalent to beats per
minute. Candidates
should be encouraged
to use the correct
terminology.

Mark awarded for
1(b)(i) = 1 out of 3

Cambridge IGCSE Biology (0610)
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12

Example Candidate Response — Question 1, Middle

started.

Jhe..athlete’s. hnoalh Hole..208.InCea sl
..M..i‘m.ma&.@p W%r&a&n’ﬁamﬂd@w?
blocd 1o be po. Gupphec] o ki body. 0. bhat. 27"
ax%wmu@fsveuﬁeiﬁe;c}arm5ptr¢mm

o unavide... hion.with.s ‘aenﬂenzrw_ A

....T}mm,%epl..g.b_l.uaba:cﬁ__.é&eﬁ)ﬁ&m@nﬁ.ﬂ%ﬁcﬂyﬁ"

...... WS, IRCeasing, and..Se.fo. compensata. the...
o heard. avae. ke l‘;}ﬂ?ﬁlpm .............................................. [4]

[Total: 13]

Examiner

_comments |

The candidate has
provided a partial
explanation; they
explain the increased
need for oxygen for
respiration, which is the
only part that is
creditworthy. Only 1
mark is awarded.

There are some
inaccuracies in the
response with reference
to more blood supplied
to the body.

Mark awarded for part
(b) (ii) =1 out of 4

Total mark awarded =
6 out of 13

How the candidate could have improved the answer

(a) To be awarded the last two marks, the candidate should have been more specific when naming the
two structures. They should have stated that E was the left ventricle (not the left chamber) and G the

right ventricle (not the right chamber).

(b) () The candidate needed to describe the pulse rate during the race, not just at the start. The candidate
could also have improved their answer by first describing the general trend and then describing what
is happening in more detail, quoting the pulse rate with the units and the time of the changes.

(b) (ii) The candidate could have provided a more complete explanation by referring to the increase in

carbon dioxide, which needs to be removed by the lungs, and the effect of carbon dioxide on the
acidity of the blood. The candidate could have also referred to the increase in muscle contraction,

and energy requirements of the muscles as well as the effect of adrenaline.

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, Low

1

heart and some of the blood vessels are given in Table 1.1,

(a) Fig. 1.1 shows the human heart and the main blood vessals. The functions of the parts of the

Fig. 1.1
Cormplete Table 1.1.
-One row has been done for y:hu_
o Table 1.1
funetion letter on name
o Fig. 1.1
structure that separates oxygenated and
deoxygenated blood "F’ Sefipm
structure that pra\rémts backflow of blood ‘ X .
from ventricle to afrium (- Tricas Py v ofug
blood vessel that carries oxygenated biood A aorta
bload vessel that carries deoxygenated blood. .
_ e . " VN cave,
structure that prevents backflow of bload
from pulmonary artery to right ventricle \c Bieos pid YOI
chamber of the heart that contains 6>wgenabed blood ) '
v Vedt Avniue
chamber of the haart that contains deoxygenated blood
J Runhi  ayrium

(8]

Examiner comments

The candidate does not
know the names of the
valves of the heart in
sufficient detail. Structure
D (atrioventricular valve)
and K (semilunar valve)
are incorrectly named.

The left atrium is
incorrectly matched with
the letter B, so no mark is
awarded here since both
the letter and the name
have to be correct to gain
the mark.

Mark awarded for 1(a)
=3 out of 6
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Example Candidate Response — Question 1, Low Examiner comments

metre race, The recordings started just before the race began and ended just after it had
finished, as shown in Fig. 1.2.

start of race end of race
180 L
160 g S
] - f !
140 5
T
120 :'_
pulserate 100 : T
{beats per i ; n
minute 80
60
401 X
20
U 1l
0o 2" 4 6 8 10 12 14 16 18
time/min
Fig. 1.2

{i} Use data from Fig. 1.2 fo describe the effect of exercise on the pulse rate of the athlete.

O ST OO - - o 2\ W2 Y &0 ........ﬁ:ﬁ.....ﬁmﬁh‘...dh&....:5-%%
LEER e Pemmtohod LA est Speed .. C...akdr | The candidate has
incorrectly interpreted the
+....§R ........ ‘36(‘@‘\[].;; ........ q- 15 S ‘!» I"E;D. .......... ki. ------- 3.'@“"\;[@“: ......... graph and refers to the
Sk & Sk glow and . as. be. . Nent  on runners speed rather than

the pulse rate.
Che o kepaen  txduting  halt | Seeed:

Mark awarded for 1(b)(i)

e 3] | =0 OUt Of 3
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Example Candidate Response — Question 1, Low

(ii}- .Explain the change in-pulse rate. between.2 minutes and 3 minutes:after the recordings

startad.

T DA SR B B AL ORARR L S
UL SV RN 1 PO OV SOOI S SRR V- SUURIOY - S U S mtnasdes,

' !
..... Con e 0ok Al ek bt oo dhas
OOOR LV SUOMIUON 7€ L OO - OO - OO0 IO JY0 - O 1% X SO

Y e ST

Examiner comments

The candidate has
provided a very simple
description, which does not
explain why there has been
an increase in pulse rate.

Mark awarded for 1(b)(ii)
=0 out of 4

4 Total mark awarded =
o 3outof13
[Total: 13]
How the candidate could have improved the answer
(a) The candidate needed to know the names of the different structures of the heart and their function.

The candidate appeared to lack the required knowledge.

(b) () The candidate misunderstood what the graph was showing. When questions ask for a description of
data from a graph, candidates should refer to the data using the heading and units given on the axes
to help them. It is good practise to first describe the general trend and then to describe what is
happening in more detail, quoting the pulse rate with the units and the time of the changes.

(b) (ii) The candidate needed to explain why the pulse rate changed. They needed to relate the increase in
pulse rate to the increase in muscle contraction, demand for oxygen, respiration and the increase in

production of carbon dioxide that needs to be removed from the body.

Cambridge IGCSE Biology (0610)
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Common mistakes candidates made in Question 1

(a)

(b) (i)

(b) (ii)

This part required candidates to complete Table 1.1. The examiner was expecting candidates to fill
in the gaps in the table. Candidates needed to look carefully at the contents of the table to
understand what they needed to do. An example is given to demonstrate what is expected, i.e., only
one named heart structure from Fig. 1.1 for each function, and its corresponding letter.

Some candidates named incorrect valves for the prevention of backflow from ventricle to atrium, and
prevention of backflow from pulmonary artery to right ventricle, and some were unsure about the
blood vessel that carries deoxygenated blood.

A few candidates named the correct structure for a given function but identified it with the incorrect
letter and vice versa.

A few candidates got the right side and the left side of the heart confused.
Some candidates provided two letters and names for one function.

This part required candidates to use data to describe. The examiner was expecting an extended
prose response, in which candidates stated the changes that occurred in the pulse rate over time.
They needed to quote data and units, e.g. pulse rate in b/p/m, from Fig. 2.1.

Many candidates did not use the data from the graph as instructed, so did not gain full credit for
otherwise valid descriptions. Other candidates did use data from the graph, but sometimes they did
not use the full unit (beats per minute or bpm).

The candidates were expected to give an answer that explains. The examiner will be expecting an
extended prose response, in which candidates use their scientific knowledge to state why the pulse
rate increases between 2 and 3 minutes. It is not enough to state that it increases, they need to give
reasons for the increase.

Some candidates were confused between the instruction to ‘describe’ and ‘explain’, giving
descriptions rather than the required explanation.

Some candidates attempted to explain the whole graph rather than the part between 2 and 3
minutes stated in the question.

Some responses were vague, referring to the body working harder rather than an increase in muscle
contraction.
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Question 2

Examiner
comments

Example Candidate Response — Question 2, High

2 The nervous system coordinates the responses of animals to changes in their environment.
(a) Fig. 2.1 shows the arrangement of the nervous system in a mammal.

Complete Fig. 2.1 by writing the names of the-missing parts of the mammalian nervous system

in the boxes.
nervous system
'| The candidate correctly
- I : completes the figure
LLenke.... eXTone Xk .. using the required
-nervous system . ?nﬁs s}s?e}m ) answers.
| | '
| L | ]
brain 6?\"\%@((3 | cranial nerves spinal nerves
Fig. 2.1
? @ | Mark awarded for 2(a)
=3 out of 3
(b) Fig. 2.2 is & flow chart that shows how an involuntary action is controllad,
painful stimulus
- pain raceptor
X
retay neunons
miotor naurone
muscle
response
Fla 5.2 The candidate gives the
& only valid response.
(1) State the structure found at X.
................................................... i< AT cU I § LA
5 Ex’:ﬁi DREROC & Mark awarded for

2(b)(i) =1 out of 1
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Example Candidate Response — Question 2, High
e TT——————————— COMMERES

18

(i} State the type of involuntary-action shown by the flow chart.
................... (oA = NS N Yo~ WS |
{iii) State fwo ways in which a voluntary action differs from an involuntary action
F e NOBao¥S. QLGN MogBans. onde)... CancSTag
okl o, Che. brainio. s nisia¥on.
2. Mnuolunkacy. aatrcm ... Sk Sha...
mmm:mﬁ_"_ac_’;igm ______________________________________________________________ .
- ' [
(¢) Fig. 2.3 shows three pots of seedlings that have been kept in different conditions.,
pot P potQ potR
Fig. 2.3
{i) State the conditions in which pots P and G were kept.
P... 2802l ... \‘%‘t& L},‘Qwaﬁ‘a .......................................
Qoo S R
it
{n) State the name of the growth response shown by the sesdlings in pot R.
.........‘,,....@:E\B\Nﬂ...?hamtm?xm ............................................... 2

‘Reflex’ or ‘simple
reflex’ is sufficient for
the mark.

Mark awarded for
2(b)(ii)

=1 out of 1

The candidate makes
two valid statements.

Mark awarded for
2(b)(iii) = 2 out of 2

An answer of ‘light’ for
pot P and ‘dark’ for pot
Q is sufficient for the
mark. Alternatively,
candidates could gain
the mark if they state
that pot P was given
magnesium and pot Q
was not.

Mark awarded for part
(c) (i) =1 out of 1

The candidate gains full
marks as they mention
‘positive’ as well as
‘(photo)tropism’.
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Example Candidate Response — Question 2, High

{iii} Explain the advantage to the seedlings of this growth response.

Wore ZgNG .. wich 1. Sreppd. by Cdoraplay ).

L0 Onloroplest uwhide 1S ctemobiel Ox . @

Phote sgitnests - Ths wads 1o Wighs=i yolo

24 Photesynbnesis & exnd Dhes  pore Aowty
{iv) Auxins control the growth responses of seediings. S KO B¢ Tormatin

ok wore QLacosc -
Explain how auxins control the growth response of the seedlings in pot R.

F.00e 5. o 2ok V2 axpozec). . g
5 M. Fom. e, . AEGise. mere. 4. 50 5ue

%mecmqu‘c@mﬂ\aﬁbadﬂﬁSidafmﬁ@

Oine( . Bldke.. o w&bfébmamﬂ.@ala%ai@
£ Re. Uneven axonmts . carses e Snoo
‘k@......‘i).;i‘;ﬁ:!...kgmm:&a..tvze._..dm’fa’cian._ﬁ.&..ﬂali@m 4]

[Total: 18]

Examiner
comments

Mark awarded for
2(c)(ii) = 2 out of 2

The candidate gains
marks for stating the
plant gains more light
and so more
photosynthesis occurs
(1 mark); and then
stating that this leads to
more growth (1 mark).

Mark awarded for
(c)(iii) = 2 out of 2

The candidate’s
response is clear and
organised, making it
easier for the examiner
to spot all the valid
points.

Mark awarded for
(c)(iv) =4 out of 4

Total mark awarded =
16 out of 16

How the candidate could have improved the answer

The candidate did very well, scoring full marks for each question.

(c) (iii) The candidate gained full marks. However, they could have improved the detail of their response by
being more precise and referring to the plant absorbing more light energy.

(c) (iv) The candidate gained full marks but they could also have stated where auxins are made.
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. . . Examiner
Example Candidate Response — Question 2, Middle
comments
2  The nervous system coordinates the respenses of animals to changes-in their environment.
(a) Fig. 2.1 shows the arrangement of the nervous system in 3 mammal.
Complete Fig. 2.1 by writing the names of the missing.parts of the mammalian nervous system
in the boxes.
nervous system
— | | The candidate gains full
’ credit despite the
Lenvdl peiphical..... misspelling of
nervous system nervous system peripheral.
T ]
| | [ l
brain. SQ\W:\f:QYCX | cranial nerves spinal nerves
Fig. 2.1
Bl Mark awarded for 2(a)
=3 outof 3
(b) Fig. 2.2 is a flow chart that shows how an inveluntary action is controlled.
| painful stimulus
| pein receptor
relay neurone
motor neurone
response
Fig. 2.2,
) Statethe st _ The correct answer is
(i) State the structure found at X. Sensory neurone.
BIRC+6 10\ 1Y\ 10 ) (]
Mark awarded for
2(b)(i) = 0 out of 1
Reflex arc is credited.
The action was asked
for, so the response
‘reflex’ is sufficient to be
(i) State the type of involuntary action shown by the flow chart. awarded the mark.
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Example Candidate Response — Question 2, Middle
comments

{iii) State twe ways in which a valuntary action differs from an inveluntary action.

ghefetodoil..
Wichuon.ca .......‘_f___\_n_mQLm’.rﬁrg}ad\m
2 Yoo cinle. abook. voluntany. actions bok ¢ o don'h
Hninle. acot. Wvolnian. Ackion JF Jjpst happens..

2]

{c) Fig. 2.3 shows three pots of seadlings that have been kept in different conditions.

potP potQ

Fig. 2.3

(i) State the conditions in which pots P and Q were kept.

02\ o L
QOO

(1

(i) State the name of the growth response shown by the seedlings in pot R.

ONOVONOBSIN 2

Mark awarded for
2(b)(ii) =1 out of 1

Both of the candidate’s
statements give the
same difference just
worded differently, so
their response is only
awarded one mark. Two
distinct differences are
required for both marks.

Mark awarded for
2(b)(iii) =1 out of 2

The candidate has got
the conditions reversed
so no mark is awarded.

Mark awarded for
2(c)(i) = 0 out of 1

The candidate needed
to state that the
phototropism was
‘positive’ in order to be
awarded full marks.

Mark awarded for
2(c)(ii) =1 out of 2

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 2, Middle

Examiner

{iii} Explain the advantage to the seedlings of'this growth response.

Trgmws. fovards the light. o ihe wivle.........
plack has a0, acess Yo lighi and grow beler. @
T Ao open. r he plank becacse. gels..
Alltoe nolients needed. fom the.suo......

{(iv) Auxins contro| the growth responses of seedlings.
Explain how auxins control the growth response of the seedlings in pot R.
Asponcan see the seedling in pol. R are. slightly
bend. tonards the vight side. Tng means that
e \ght = coming. fom ihe right. Tnigdso. means that
Fn&:ngh‘r side okhe. %eedhfe& does e ight bot
ihe.left sdedoes, 1ol Thals ing apiank hormone aovin
lecke.onihe gide ok the seadling. Hoatis. neae:hed |
by ght.and. welights it donn..gethe...
seedling bendd onderits. welgt. (totne right) anctihe

left sice. ebl@a‘re s Tonexposed fothe light. g |
and.can gto

[Total: 18]

comments

The candidate’s answer
is not specific enough in
places. The examiner
gives the benefit of the
doubt where possible,
for exampo the
‘whole plant’ having
‘access to light’ is taken
to mean the plant gets
‘more light'.

However, in other cases,
the answer is too vague
to be earn credit. For
instance,e ‘grow
better’ is not taken to
mean ‘more growth’.
The candidate also does
not relate this to
photosynthesis.

Mark awarded for
2(c)(iii) = 2 out of 2

The candidate does not
make any valid points.

Mark awarded for
(c)(iv) =0 out of 4

Total mark awarded =
8 out of 16
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How the candidate could have improved the answer

(a) The candidate could have improved their answer by spelling peripheral correctly. Key terms, such
as peripheral, should always be spelt correctly; though here the candidate was given the benefit of
the doubt.

(b) (i) The incorrect part of the reflex arc was given. The correct answer is sensory neurone.
(b) (ii) The action was asked for, so the response ‘reflex’ would have sufficed.

(b) (iii) The candidate could have improved their answer by providing a second difference. Their response
contained two statements but they both related to the same difference, which was not enough to get
full marks.

(c) () The candidate has got the conditions reversed. They need to read the questions more carefully.
(c) (i) The answer could be improved by qualifying the phototropism as positive to get the second mark.

(c) (iii) To improve their response the candidate should have been more specific, for example, stating ‘more
growth’ rather than ‘grow better’. ‘Grow better’ isn’t explicit as it's not clear what is meant by ‘better’.
They should also have related the growth to photosynthesis.

(c) (iv) The response contains a number of errors: the candidate has mistakenly stated that auxin collects
on the light side; and they do not correctly explain the action of auxin, how it moves or the correct
effect it has on the plant cells. They have not described where auxin is produced. Fixing these issues
would improve the response.
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Example Candidate Response, Question 2, Low

2 The nervous system coordinates.the résponses of animals to changes-in their environment.
{a) Fig. 2.1 shows the arrangement of the nervous system in-a mammal.

Caomplete Fig. 2.1 by writing the names of the migsing parts of the mammialian nervous system

in the boxes.
[ |
| P
| nervous system | | nervous system
i - | .
— | 1
brain | vwcleas. | cranial nerves | | spinalnerves

Fig: 2.1

(b) Fig. 2.2 is a flow chart that shows how an involuntary action is-controlled.

painful stimulus |,

pain receptor

-féspénse

Fig. 2.2

(i) State the structure found at X

(ii) State the type of invo Iuntary action shown by the flow chart.

u){\CQIﬂ'm\ﬂ?l dem e ]

Examiner comments

No responses are given for
the top two boxes and an
incorrect response in the
bottom box.

Mark awarded for 2(a)
=0 outof 3

The correct answer is
Sensory neurone.

Mark awarded for 2(b)(i) =
0 out of 1

The candidate has the right
idea but should use the
term ‘reflex’.

Mark awarded for 2(b)(ii)
=0 out of 1
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Example Candidate Response, Question 2, Low Examiner comments

(iii) State-two ways.in which a voluntary action differs from an involuntary action.
1.4 comes. Errom Fhe.. ,&?mai ord.. era%( = the.
B = S .'...%OK' P:E.Y'E.Rdﬁ

12

{e) Fig. 2.3 shows three pots of seedlings that have baen kept in different conditions,

pot P pot R

Fig. 2.3

{i} State the conditions in which pots P and Q were kept.
’Dim\l\rﬁ'rfrand Yool
1

{if} State the name of the growth response shown by the seedlings in pot R.

M. el v ok eaqmsel o g o e ...

The candidate describes
how an involuntary action
differs from a voluntary
action rather than the other
way round, and so does
not answer the question.

Mark awarded for 2(b)(iii)
=0 out of 2

Although ‘sunlight’ for pot P
is correct, ‘dim light’ is not
equivalent to ‘dark
conditions’ for pot Q; both
parts of the answer need to
be correct to be awarded
the mark.

Mark awarded for 2(c)(i)
=0 out of 1

The required response is
the specific name of the
growth response. No
marks are awarded for the
candidate’s answer, which
explains the cause of the
growth response.

Mark awarded for 2(c)(ii)
=0 out of 2
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Example Candidate Response, Question 2, Low

(iii)- Explain the ﬂn Tgtaga to the-seedlings of this-growth response.

3 Tﬁe %ﬂﬂ ---- 65?‘7‘5654 ---- +o.the. .=, Loom..on
Ote.. Side.. =3 it arenkean touan S’ﬂl&.ﬁ

ngec.. majrs and :’rmma

(iv) Auxins control the growth responses of seedlings.

Explain how auxins control !he growih response ¢ of f:he seedlings in pol: R.

boad 8 m‘z{{
eﬁw(f i@ %{ﬁ‘/ﬁw

B B T B

@]

[Total: 18]

Examiner comments

The candidate does not
make any valid points.

Mark awarded for 2(c)(iii)
=0 out of 2

The candidate does not
make any valid points.

Mark awarded for 2(c)(iv)
=0 out of 4

Total mark awarded =
0 out of 16

How the candidate could have improved the answer

In general, the candidate could improve each answer by having a greater depth of knowledge and

understanding of the syllabus content in order to answer each question accurately.

(a) No responses were given for the top two boxes and an incorrect response was given in the bottom
box. The candidate should not have left questions unanswered; an attempt at a response could

score some marks whereas blank spaces cannot.

(b) (i)

The part at X was mistaken for the spinal cord instead of the correct answer of the sensory neurone.

(b) (ii) The candidate has the right idea but needs to use the correct term of ‘reflex’. It is important for

candidates to learn scientific names and terminology.

(b) (iii) The candidate describes how an involuntary action differs from a voluntary action rather than the
other way round, and so has not answered the question being asked. It is important for candidates to

read the question carefully.

(c) (i)

be correct to be awarded the mark.

Cambridge IGCSE Biology (0610)
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(c) (if) The candidate could have improved their answer by looking carefully at the instruction ‘state’, to
determine that they needed to write down the name of the growth response, and not to explain the
cause of the growth response.

(c) (iii) The response is full of errors. The candidate refered to the sun rather than light, and tried to relate
growth to increased reproduction. The candidate has not linked the ideas of more light with the
energy needed for photosynthesis for growth of more biomass. Fixing these issues would improve
the answer.

(c) (iv) There is no correct description of where auxin is produced, how it is transported, where it
accumulates or an explanation of its effect on plants and how this is related to exposure to light.
Fixing these issues would improve the answer.

Common mistakes candidates made in Question 2

(a) The candidate needed to complete Fig. 2.1. The examiner was expecting the candidate to write the
correct names in the boxes on the figure.

Most candidates knew the ‘central’ nervous system and the ‘spinal cord’, but many did not know the
‘peripheral’ nervous system and left it blank.

Some gave ‘central’ for both of the top two boxes.
Spellings of peripheral were rarely correct, but credit was given if the word was recognisable.

(b) (i) The candidates needed to state the structure. The examiner was expecting an exact response that
identified the structure.

A few candidates gave the ‘central nervous system’ or the ‘brain’ for this answer.

(b) (ii) The questions required candidates to state the type of involuntary action. The examiner was
expecting an exact response that identifies the type of the action.

Many candidates gave examples of simple reflexes, such as ‘moving hand away from a hot object’ or

simply ‘pain’. The question did not ask for an example, so these answers were not creditworthy.

(b) (iif) The candidates needed to state two ways in which a voluntary action differs from an involuntary
action. The examiner was expecting two distinct statements/differences.

Many candidates reversed the question, giving ways in which involuntary actions differ from
voluntary actions. If candidates made it clear which difference related to which action, then credit
was awarded.

Some candidates wrote about one difference using all four answer lines. The question clearly asked
for two differences.

References to control did not gain any credit since the nervous system controls both involuntary and
voluntary actions.

(c) (i) The examiner was expecting a response that correctly stated the conditions the pots in the figure
were kept in.

Candidates often suggested a string of different conditions of light, water, minerals, temperature and
humidity. Another common error was to suggest pot P was kept in the dark and pot Q in the light,
rather than the reverse.
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(c) (i)

(c) (iii)

(c) (iv)

The examiner was expecting a specific answer giving the name of the growth response.

Phototropism was the most common answer seen, but few candidates realised that this was
insufficient for a two-mark question and that they needed to qualify their answer with the word
‘positive’.

Answers that contained ‘-trophic’, for example ‘phototrophic’, were rejected as this implies a method
of feeding.

Other incorrect responses seen included geotropism or gravitropism.

Candidates needed to explain the advantage of the growth response. The examiner was expecting a
detailed extended prose response in which candidates used their scientific knowledge to state why
the growth response is beneficial to the seedlings.

The most common error was to not recognise that the plant would get more light for more
photosynthesis. Some candidates simply stated that plants need light for photosynthesis but did not
relate it to the advantage provided by the growth response.

The examiner was expecting an extended prose response in which candidates used their scientific
knowledge to give reasons (explain how). They needed to relate the production, movement and
accumulation of auxins to the changes that occur in the shoots of the plant during the growth
response.

Many candidates had little knowledge of how auxins control growth responses. Many thought that
they become concentrated on the side exposed to light, rather than in the shaded side.
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Question 3

Example Candidate Response — Question 3, High

. catalase,

{b) A geneticist was asked to investigate the inheritance of acatalasia in dogs:

Catalase is an snzyme that breaks down hydrogen peroxide inside cells. Red blood calls contain
Some dogs have an inherited condition in which catalase is not produced This condition is knowi
as acatalasia and it is caused by a mutation in the gene for catalase,

{a) Define the terms gene and gene mutation. ,
gene..S lﬂ"‘-ﬁ"f\'\ OF BNP\ Fhat ecodor F‘D"{ o .
....... proyein:

gene mutation... ... Shang e in bost s.'?.q‘u:,ntt _of DNA-

B PP TITTTT TP P

The normal allele is represented by B and the mutant allele Is represented by b.

The géneticist made the diagram in Fig. 3.1 to show the inheritance of acatalasia in a family
-of dogs. The shaded symbols indicate the dogs with acatalasia. B b

|:| normal male

O normal female

O

[0
,

male with.acatalasia
Q female with acatalasia

® éégm
3
R B

b Ao bb
b ‘e B v

Fig.31 © B BB bbb
{i) State the genotypes of the dogs identified as 1, 2and 3in Fig. 3.1. b v b
1 == o)
O . o
3 B 3]

Examiner comments

The candidate provides
clear and accurate
statements for each term.

Mark awarded for 3(a)
=2 out of 2

oThe candidate provides
correct genotypes for each.

eNotice the use of
jottings on the page to help
them with their answer.

eAIso notice that the
candidate crossed out an
answer and clearly wrote
their replacement answer.
This makes it very clear to
the examiner which answer
to mark.

Mark awarded for 3(b)(i)
=3 out of 3

Cambridge IGCSE Biology (0610)

29



Example Candidate Responses: Paper 4

30

Example Candidate Response — Question 3, High

(i) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

dog 4 dog 5
parental phenolypes narmal has acatalasia
parental genotypes e)b bb

+
gameres 1

Punnett square

® ®

T P oh

© Jrowar [promsie

— Bb -3 - S

8/ |noveral |actadasia)
Bo, bb

WS T e At e B SRR T S e R e S

offspring phenotypes........ [3]
(iii) State the name given to the type of cross that you have completed in (b)(ii).
e el SRR B g e R e (1)
[Total: 9]

Examiner comments

OThe candidate has
drawn a very clear Punnett
square to help them.

They have accurately
written their answers in the
appropriate answer
spaces.

eNote that ‘carrier’ is a
suitable alternative to
‘normal’ here.

Mark awarded for 3(b)(ii)
=3 out of 3

Note that ‘test’ on its own is
sufficient to be awarded
the mark.

Mark awarded for 3(b)(iii)
=1 out of 1

Total mark awarded =
9 out of 9

How the candidate could have improved the answer

The candidate gained full marks and all points are covered clearly so there are no specific ways they could

have improved their response.
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Example Candidate Response — Question 3, Middle

This question Is unusual in that candidates can either do genetics or they
can't, so it is difficult to find a mid-level response on this topic.

3 Catalase is an enzyme that breaks down hydrogen peroxide inside cells. Red klood-cells contain
catalase:

Some dogs have an inherited «condition in which catalase is not produé'ed: “This condition is known.
as acaftalasia and:it is caused by a mutation in'the.gene for catalase.

{a) Define the terms gene and gene mutafion.
geneﬂg‘fﬂ“d‘!{bm"*‘mntmﬁf&{orpml“

géne mutaﬂor; ....... "LCO For) WO O “ ; ﬂ‘ﬁ%"—ﬂ‘_"& ..... "i"ﬁ‘aa‘t
T ¥ 1 S
[2)
(b) A geneticist was asked to.investigate the inheritance of acatalasia in dogs.
Th_e normal allele is represented by B and the.m.utant allele is represented by b.

The geneticist made the-diagram in Fig. 3.1 to show the inheritance of acatalasia in a family
of dogs. The shadad symbols indicate the dogs-with acatalasia.

® O

D narmal male
O normal female

‘male with acatalasia

' female with acatalasia

Fig. 3.1
(i) State the benoltypes of the dogs identified as 1, 2 and 3 in Fig. 3.1.
Db eewa mate
3 BB ool gemsle g

Examiner comments

OThe mark is awarded for
the definition of a gene.

The definition given for
gene mutation is not
correct.

Mark awarded for 3(a)
=1 outof 2

None of the given
genotypes are correct for
the dogs. The correct
phenotype for each dog is
given using the key
provided, but this was not
requested and cannot be
awarded any marks.

Mark awarded for 3(b)(i)
=0 outof 3
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Example Candidate Response — Question 3, Middle Examiner comments

(ii} The geneticist crossed dog 4 with dog §. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

dog 4 dog §
parental phenotypes normal has acatalasia
DAMAISLOONONDES © - kil S S i
+
gameres :
Punnett square by, ) 2
X - [
| N
li"D t’ i.) --—‘}b
One mark is awarded for
the correct offspring
genotype derived from the
gametes, with error carried
forward applied.
offspring genotypesg)h
! Mark awarded for 3(b)(ii)
CSAMR PhsnolyIan - S8 il s o Bl e el s . B | = 1 out of 3

(iii) State the name given to the type of cross that you have completed in (b)(ii). The required term is not

nglediNe hyeedifg i, | Given.

Mark awarded for 3(b)(iii)
(Total: 81 | = 0 out of 1

Total mark awarded =
2 out of 9

How the candidate could have improved the answer

In general, the candidate could have improved their response by having a greater depth of knowledge and
understanding of the course content in order to be able to answer each question accurately.

(a)

(b) (i)

(b) (ii)

(iif)

The definition the candidate gave for gene mutation should have been more specific; they should
have mentioned a change in the base sequence. The candidate should not have used the word they
were trying to define in their definition, in this case, ‘gene’.

The candidate has given the wrong genotypes for dogs 1 and 3. The genotype given for dog 2 was
not awarded marks because genotypes should consist of two letters. The candidate has provided the
phenotype for each dog using the key provided but this was not requested and so was not rewarded
marks.

The candidate has the wrong initial parental genotypes (BB and b) but is given credit for the correct
offspring genotype, Bb, since this answer demonstrates the correct understanding of the offspring
that would result from their incorrect parental genotypes. To improve the answer, candidates should
be encouraged to clearly and logically lay out their answers and attempt every question par

The answer required is a specific term, which was not given
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Example Candidate Response — Question 3, Low Examiner comments

3 Catalase is an enzyme that breaks down hydrogen perexide inside cells. Red blocd cells contain
catalase.

Some dogs have an inherited condition in which catalase is not produced. This condition is known
as acatalasia and it is caused by a.mutation in the gene for catalase,

{a) Definzs the terms gene and gene mutation.

gene... faa.&u{% \‘Fﬁﬂ%?b.f\@.é. QF‘H [?mm thfﬁlﬂs

Vague references to
.......................................................................................................................................... Inherlted features are not

ene mutation.. fﬂh&fﬁf{’m.’?s rted. ,ﬁ@m -}‘3 awarded marks.
g:‘*he. get.chnged...... PO Pm

[21 | Mark awarded for 3(a)

=0 out of 2
(b) A geneticist was asked to investigate the inheritance of acata]asia_in dogs.
The normal allele is represented by B and the mutant allele is represented by b.
The geneticist made the -;ilagram in Fig. 3.1 to show the inheritance of acatalasia in a family
of dogs. The shaded symbals indicate the dogs with acatalasia.
EI——O
D normal male
ﬁi (5 O normal female
lJi_l é D male with acatalasia
%‘j O fermale with acatalasia
Fig. 3.1
(i) State the genotypes of the dogs identified as 1, 2 and 3 in Fig. 3.1. The candidate has given
ro0oenod RGN, | Lepterotmestatee
2..mode..woth. ccakolagic than the genotypes.
3. ABQNOCNOk £, ... T Mark awarded for 3(b)(i)

=0 outof 3
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Example Candidate Response — Question 3, Low

(li) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

dog 4 dog 5
parental phenotypes normal has acatalasia
parental genalypes etedcgﬁ é.mnjlq

¥
gametes E

Punnett square

N e o o
VA S il R

il S

5

offspring genorypeszi
: 4
offspring phenafypesg

(iii) State the name given to the type of cross that you have completed in (b){ii).

[3]

1]

[Total: 9]

Examiner comments

The candidate has not
made a good attempt to
deduce the offspring
genotypes or phenotypes.

Mark awarded for 3(b)(ii)
=0 outof 3

The required term was not
given.

Mark awarded for 3(b)(iii)
=0 out of 1

Total mark awarded =
0 out of 9

How the candidate could have improved the answer

In general, the candidate could have improved their response by having a greater depth of knowledge and
understanding of the course content in order to be able to answer each question accurately.

(a) Vague references to inherited features are incorrect. The candidate should have learnt the

definitions as stated in the syllabus.

(b) () The candidate has given the phenotypes that are identified by the key rather than the genotypes.
Candidates should know the correct biological terminology and therefore know what is meant by the
term genotype.

(b) (ii) The candidate has not made a good attempt to deduce the offspring genotypes or phenotypes. It is

clear that the lack of understanding of the terminology involved has hampered this particular

candidate.
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The answer required is a specific term, which was not given.

Common mistakes candidates made in Question 3

(a)

(b) (i)

(b) (ii)

(b) (iii)

Candidates were required to define the terms. The examiner was expecting the candidate to state
the meaning of each term using formal statements as given in the syllabus.

Many definitions of gene were given in the context of a ‘unit of inheritance’ and not the idea that a
gene is a length of DNA that codes for a protein.

Similarly, gene mutations were often defined in terms of a ‘spontaneous change in a gene’ rather
than a change in the base sequence of DNA within a gene. Some candidates wrote that a gene
mutation is ‘a change in the genetic code’, which is not correct.

The candidates were asked to state the genotypes. The examiner was expecting a specific answer
for each part, i.e. a single genotype consisting of two letters.

Many candidates stated incorrectly that at least one of the dogs had the genotype BB and
sometimes both 1 and 3 were given this genotype.

The question asked for a statement of the genotypes and a few candidates gave a description in
terms of homozygous, etc. This was not required but was credited if correct.

Some candidates tried to include the sex chromosomes X and Y, for example, XBXB. Examiners
ignored any sex chromosomes that appeared and gave credit if the correct genotypes (Bb, bb and
Bb) were present.

Candidates were asked to complete the genetic diagram. The examiner was expecting the candidate
to provide their answers by filling in the gaps. Some scaffolding is given to help the candidate
determine what answer is required in each case. The candidate is given space to complete a
Punnett square to help them answer, but this is not mandatory. If responses were not given on the
appropriate answer line, then candidates could still gain some credit for correct Punnett square-type
diagrams.

The most common error was to choose the genotype BB rather than Bb for dog 4. Candidates could
still gain some marks for correct application.

A few candidates were unclear of the meaning of terms including genotype and phenotype as the
answers to these were sometimes found reversed.

Candidates were asked to state the name of the type of cross. The examiner was expecting a
specific response.

Very few candidates could state the name of this cross and most candidates gave no response to
this question.

Cambridge IGCSE Biology (0610) 35



Example Candidate Responses: Paper 4

36

Question 4

Example Candidate Response — Question 4, High

4  Rhabdosiyla is-a single-celled organism that has no cell' wall and-no chlorophyll.
(a) Gases are exchanged across the cell mémbrane of Rhabdostyla.
Name:

the gas produced by, Rhabdostyla

the process that produces the gas .............t. 52k

the.method of removal of the gas ..........;...... /40

(3]
Rabdostyla lives.in freshwater habitats, such as ponds, lakes and rivers.
Freshwater has a very low concentration of solutes.
Rhaadosma ha's a contractile vacudle-that fills with-water-and emptfes atintervals as shown iry
Fig. 4.1. The contractile vacucle removes exéess water,
contractile
vacuole
T~ contractile
vacuole expels
excess water

I not drawn to scale

Fig. 4.1

(b) Explain, ysing the ferm water potential, why Rhabdostyla needs to remove excess-water.
LA Rladb dostyla... & J\Vl@'{-fﬂmwe, BYLES (.
mmk}“%ﬂ- Sillek ) wota, wadtcuatil.. fHMﬁL

st S ma. el nall Yo .bx@[d\ﬁs Slhabe:
oot td Sl b as b e has 4 (hi7.
St Qabtatial aad. RhebdOSida WeSa

- \ouaz anatec Poftnbal Sonabes. MOUZS J0w Tug b e

Doleatial vy cadvent. Twogh. 4 Patially Qommartle 1
Neu\cane 149 the Col by, 050575,

Examiner comments

The candidate provides the
correct name for each part
of the question.

Mark awarded for 4(a)
=3 outof 3

The candidate successfully
gives reasons why.

Mark awarded for 4(b)
=3 out of 3
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Example Candidate Response — Question 4, High Examiner comments

In an.invastigation, individual Rhabdosiyla were placed inta diffsrent concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The results
are shown in Fig. 4.2,

20

18

16

14

12

rate of
water
excreted
fpmsT

10

0 4 12

concentration of sea watar/%

Fig. 4.2

(¢) Explain the results shown in Fig. 4.2.
(Adneia. Tae it waee. L U9h aumonnt-of
Indides s eximbed B 12 0w lame clisverenmes i, .
Jeatecfotential befuwen fro.cell wnd e et
ey foe io alyighe Conledtention O6Seq. .

The candidate successfully
gives reasons why.

Mark awarded for 4(c)
3] =3 outof 3

D.,“‘f-: gf-mdmf‘{gml‘s (iFrle m Qeassarl QE\M aad 50
Jitthe wonier reeds 1o 0 € ¥ Creted by e coffos Tt
N B Salt {ens inte natecasvell us Sea weer bec (sar

Qh-f@hﬁa.ik@ww :
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Example Candidate Response — Question 4, High Examiner comments
{d) Single-celled organisms with cell walls do not have contractile vacuales. Suggest why.

S9vas lnat louest L e 58 b oyt
....... le. HM(Klnsw%mwmmm The candidate successfully

gives reasons why.

ﬁ‘wy&wmmbwéﬂwmmww
et S Fese R Sa L 0 faing Yo iP5 Sl | Mark awarded for 4(d)

T"M-\Fg !W"W Rsf'@ BE fey a Coattul it Total mark awarded =
VOLwae S99 E-PMMJ—'W. o \vable og-evoyg, o [Total: 12] | 12 out of 12

Wt o Conteactile Vacuale .

How the candidate could have improved the answer

The candidate gained full marks and all points are covered clearly so there are no specific ways they could
have improved their response, with the exception of the comment below.

(c) Although not required for full marks in this question, it is good practice when explaining results to
start with a simple statement describing the results before providing the required explanation.

Cambridge IGCSE Biology (0610)



Example Candidate Responses: Paper 4

Example Candidate Response — Question 4, Middle

@ Rhaﬁdasiy-’a is a single-celled organism that has no cell wall and na chlorophyll:
{a) Gases are exchanged across the cell membrane of Rhabdostyla.

MName:

3]
Rhabdostyla lives in frashwater habitats, such as ponds, lakes and rivers.
Freshwater has a very low concentration of solutes.

Rhabdostyla has a contractile vacuole that fills with water and empties at intervals as shown in
Fig. 4.1. The contractile vacucle removes excess water,

contractile
vacuole
’ ™~ contractile
vacuole expels
excess water
. not drawn to scale

Fig. 4.1

{b) Explain, using the term water petential, why Rhabdostyla needs to remove excess water,
Rhabdostula Need Yo remove. excess water o avaid
Yoo oo Nigh.waker poteniial, I kncold ek oo
high . welerpotential fe cel woodssel\ P .
and hBr. asinee s 0o colwah ey
MO, SFOR UM, USROG, |

13

Examiner comments

‘Oxygen’ is not the correct
gas. The answer of
‘excretion’ in place of
‘diffusion’ is allowed and
the mark awarded.

Mark awarded for 4(a)
=2outof3

The candidate has
described the effect of
what would happen if
excess water was not
removed (it would burst),
gaining them one mark, but
has not linked this to how
water enters the
Rhabdostyla by the
process of osmosis down a
water potential gradient.

Mark awarded for 4(b)
=1 outof 3
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Example Candidate Response — Question 4, Middle

In an investigation, individual Rirabdostyla were placed info different concentrations of sea water.
The rate of water excreted by the contractile vacuole of sach organism was detarmined. The results
are shown in Fig. 4.2,

20

18

16

14

12

rate of
water
excrated
fpmis?

0 4 12
concentration of sea water/%

Fig: 4.2
(c) Explain the results shown in Fig. 4.2,

Thelorer. he conceniration.of. gea waler e,
nighec. Ahe rale. of. vater excreled. As.gov.can.see,
ak0 conceniiation (). the. rale. ok water excreled was
e righest. (1.2, pms ). s mighk. be. Decause..
Rhabedolyie. arevsed Yo, Reshwalers and yok.....
fo.sally. water. Teo much sy waler. concl Nave.

madeShe. vaco\e fsm facdd anddsied ool @
fom the 2alr.

{d) Single-celled organisms with cell walls do not have contractile vacuoles. Suggest why.
Singlex.celled. arppnisms. with cell walls. donor....
et onlrachle Yaoele Yo emplu, %5 conlein’t. hecatse
fhese celis cannck borsh. Thecll. wall prerents. ..
Ahemnfom. bursing and sethersisneneed. ...
formnitachle vacole anddo.evencor. the .

[Total: 12]

Examiner comments

The candidate has
provided a simple
description of the results,
gaining them one mark, but
has not been able to
explain why increasing
concentration of sea water
decreases the rate of water
excretion.

Mark awarded for 4(c)
=1 outof3

The candidate suggests
that the cell wall prevents
the cell from bursting,
gaining them one mark.
But they do not give any
further descriptions or
explanations of the role of
the cell wall.

Mark awarded for 4(d)
=1 outof 3

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

In general, the candidate could have improved their answer by having a greater knowledge and
understanding of the content of the course in order to answer the questions more accurately.

(a)
(b)

(c)

(d)

Oxygen has been incorrectly given as the gas, the answer is carbon dioxide.

The candidate has described the effect of what would happen if water was not removed but has not
provided an explanation by linking this to how water enters the Rhabdostyla by the process of
osmosis, down a water potential gradient.

The candidate has provided a simple description of the results but has not been able to explain why
increasing concentration of sea water decreases the rate of water excretion. Candidates need to link
the concentration of sea water increasing with the water potential gradient between the sea water
and the organism decreasing, resulting in less water entering the organism and thus less water
being excreted from the organism

The candidate has only suggested that the cell wall prevents the cell from bursting, without giving
any further descriptions or explanations of the role of the cell wall. References to the rigidity of the
cell wall and/or its role in resisting pressure would have improved this response.
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Example Candidate Response — Question 4, Low

4  Rhabdosiyiais a single-cslled organism that has no cell wall and no chlorophyill.
{a) Gases are exchanged across the cell membrane of Rhabdostyfa.
Name: %&bdD%l&
the gas produced by Rhabdostyla NOJTW“QW ...........................................

the process that produces the gas coavrachle vawoe Hlis ol omptys wihuweter:
the method of removal of the gas Dbﬂhﬁﬁﬁlb\]wm&

(3]

Rhabdostyia lives in freshwater habitats, such as ponds, takes and rivers.
Freshwater has a very low concentration of solutes.

Rhabdostyla has a contractile vacuole that fills with water and empties at intervals as shown in
Fig. 4.1. The contractile vacucle removes excess water.

ﬁ:

Fig. 4.1

contractile
vacuole

">~ contractile
vacuole expels
excess water

not drawn fo scale

(b) Explain, using the term water potential, why Rhabdosiyla needs to remove excess water.

10 00K, Sk U oo ket peleitial... A D, COSSeCk,,
A.0ged Jo.. Qe ol ok Gl eKeenS et TR
Moo dontk . Semeve. | BXoows esakec Motn gy wonk.
.= ST oI o EV B SR =Y o BN VST R0 S

Examiner comments

The incorrect gas ‘water
vapour is given instead of
carbon dioxide. The
incorrect method and
process are given, and the
candidate has attempted to
give a description for the
process rather than stating
the name.

Mark awarded for 4(a)
=0outof 3

The candidate does not
have a clear understanding
of the term ‘water
potential’, making it difficult
to gain credit for this
response.

Mark awarded for 4(b)
=0 out of 3
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Example Candidate Response — Question 4, Low Examiner comments

In an investigation, individual Rhabdosfyla were placed into different concentrations of sea water.
The rate of water excreted by the contractile vacuole of each organism was determined. The resulis

are shown in-Fig. 4.2,
20
18
16
14
rate of 12
water
exoreted 10
[pmig™
6
4
2
0 o 4 12

concentration of sea water/%

Fig. 4.2

{c) Explain the results shown in Fig. 4.2,

Uobhen. Yrece is. 070 Conentradinn.. oX.. mec.......
UG, e code of  wpter exe@hion. 1S 000 ...

...... 171 ue®s . Wohen ¥here 13,4 7o Concemrasion o%... I;Zﬁg?;iitﬁggsi;;ﬁ;ﬁa'

860, woder, the. mier. 0% (ioiee. EXcielon. NS \aer | description of the results.

0 00k O urRs Lostly, loben Abere Xy YZTe | o e

..... corxensadion. ok $06. weder, dhere IS anlky... Dot results.

iuﬁS'if(v«‘rﬁﬁ'*w&&ercxcgﬁcdﬁ ............................................... [3] M?rk a;wa;rged for 4(c)
=1outo

(d) Single-celled organisms with cell walls do not have contractile vacuoles. Suggest why.
2ingle- ceded... Oroeniems. . ek (ita. el walls
cootk....ave  CoONCaCALL. . VOSLOES. .. DRCNSE.........

-Qrgeciorns... ¥, muNES.CON3. Fr.0d. ... Condrachie.
..... vecuoles ... e M. orepnisms. SAIS LR The candidate does not

i lid statements.
- 10gexnec. d0.... Vo Ahe..... Oenisn.. AN gne sy

o] Mark awarded for 4(d)
=0 outof 3

[Total: 121 | Total mark awarded =

1 out of 12
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How the candidate could have improved the answer

In general, the candidate could have improved their answer by having a greater knowledge and
understanding of the content of the course in order to answer the questions more accurately.

(a) The candidate did not give the correct name for each part of the question. The candidate did not take
note of the instructions to ‘name’ and instead provided a description for the process. The candidate
should have read the question more carefully.

(b) The candidate does not have a clear understanding of the term ‘water potential, making it difficult to
gain credit for this response. Candidates should understand the process of osmosis, be able to
accurately describe it using the term ‘water potential, and apply this knowledge.

(c) The candidate has gained partial credit for giving a simple description of the results but no attempt
has been made to explain the results. The candidate needed to explain why increasing
concentration of sea water decreases the rate of water excretion. Candidates need to link the
concentration of sea water increasing with the water potential gradient between the sea water and
the organism decreasing, resulting in less water entering.

(d) The candidate did not link the ideas of the contractile vacuole removing excess water and the cell
wall preventing the cell from bursting due to excess water, meaning that they could not access the
available marks.

Common mistakes candidates made in Question 4

(a) The examiner was expecting a specific response identifying the gas, process and method required.
Most candidates stated the gas and process correctly.

Some candidates stated ‘gas exchange’ as the method, which was not accepted. ‘Excretion’ was
accepted as an alternative to the correct answer of ‘diffusion’, but ‘exhaled, ‘expired’ or ‘breathed
out’ were not accepted, since the organism concerned is single-celled.

(b) The examiner was expecting a detailed extended prose in which candidates use their scientific
knowledge to give the reason why Rhabdostyla needs to remove excess water. The explanation
needed to include a full description and explanation of why and how water enters the Rhabdostyla
using the term ‘water potential’ as instructed by the question.

Many candidates had the water potential gradient going the wrong way.

Some referred to the contractile vacuole bursting when filled with water, rather than the whole
organism bursting if the contractile vacuole was not present to remove the excess water.

(c) The examiner was expecting a detailed prose response in which candidate use their scientific
knowledge to explain why the result (a decreased rate of water excretion with increased
concentration of sea water) is seen.

Very few candidates gave detailed enough responses. Most gave a description of an increase in
concentration of sea water resulting in a decrease in rate of water excretion, but very few attempted
to offer an explanation of why this was the case.

(d) The examiner was expecting a detailed prose response in which candidates have applied their
knowledge and understanding of the function of cell walls, and the information given on the function
of contractile vacuoles earlier in the question, to give reasons why contractile vacuoles are

44  Cambridge IGCSE Biology (0610)



Example Candidate Responses: Paper 4

unnecessary in single-celled organisms with cell walls. The examiner was expecting the candidate to
relate the functions of the cell wall to why water does not need to be removed from the cell.

Most candidates gained only partial credit for this part. Many did not provide an adequate number of
reasons why single-celled organisms with a cell wall do not need contractile vacuoles. The number
of marks available for a question should provide an indication of how many different points the
candidates are expected to make.

Cambridge IGCSE Biology (0610) 45



Example Candidate Responses: Paper 4

Question 5

Example Candidate Response — Question 5, High Examiner comments

§ A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer’s lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher’s results showed that the population of fish had increased exponentially.
(@) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.

popUAaKoN [ (1] € The candidate has
al ¥ drawn the correct shaped
Mﬂ.qm" : curve and correctly labelled
BE T the axes.
-

e /uﬁzm’a :

31 | Mark awarded for 5(a)(i)

=3 out of 3
(ii) Explain why the population of fish increased exponentially.
“Taeve were ?&m Umining  facrors
Ren 'no.d p‘hﬂ.m\b o{ f\md Emm FDOL‘ii,hJU,c
bD ﬁ\ntﬂ’ U.DM. Utt\t C_D'n\pe_thm Tm_ve
COEY R DO pveagmwg Qp're_ckd OF (‘.Us.i:&ht
(TSYe 0, thcUed bi}l ﬂnh'r)\oh(,'s. eV rn rad
LS0B -N% Cinct fnere  weve rnama Thecandida?e mgkes more
--------------------------------------------------------------------------------------------------------------------------- than four valid points (only
...... 'ndividuals vo vepvoduce. | four are required for full
marks).

) Mark awarded for 5(a)(ii)
=4 out of 4
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Example Candidate Response — Question 5, High Examiner comments

Fig. 5.1 shows the total mass of wild fish caught worldwide between 1950 and 2012 and the mass
of farmed fish produced worldwide over the same period.

100

80 1

70

80 :
nass of fish - = /]
millions 50 i
of tonnes

10

1=

1950 1960 1670 1980 1830 2000 2010
year

Fig. 5.1

(b) Describe the changes in the mass of wild fish caught betwsen 1950 and 2012.

You will gain credif if you use data from Fig. 5.1. )
hexe Wos been an ovevall inereate in ynass The candidate provides a

behueen A6 gpd 20vd  From 13 nadllien ronne good description of the
e R R B S B AR R S T R R R S AR e R R R R RS IR R e ChangeS Shown in the

o Ao pnilldewm vonneh. T increased sheeply figure. The use of data is

perwgen \ATO and 4aS and then vemoined gﬁg:lki;ed to score full
Loy '-\1\ comseant oround 4D aduien ronnh -

[ S St e Mark awarded for 5(b)

LQreatDt meMs was dn 1996 There weve Simoll =3 0utof 3

wehaahonh Shwvoughour ter 1ag0 —aod. -
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Example Candidate Response — Question 5, High

(¢} ltis predicted that wild fish stocks will decrease and become depleted because of overfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.

a 1 LN Al A i
“Ei(uwuiw'ncr\'l& SR P Wi TS vedoree—Hae—atieet-

Ciovernment  thould passy ghvick laws- R&hlnci
“;ho\,ud. oL e o._l,icwvad d&lvln% "mw:ad_xnﬁ
Seaston, %‘p@.um s momd e preaided Yo
Renermen Haat domt attn bubt& Weh and

-----------------------------------------------------------------------------------------------------------------------------------------

an,a.s ﬁahumen E.‘nw".d ot e &leNed o

Aw-_ oV - Lare Y pﬁLLLU".Dﬂ ‘ﬁ eu,w_ ‘no cm_mlc;cu
-@thuius unch _Suwage &.’nwld ‘Da veduce_d oh
i‘ms mus mw::pmmhw- cmd samac%r. Shwld

e | qutm ‘r::-e.‘?“ove lbeing duimped: Plashes ehomd

w*bwmm“‘mim ..... o _vivers. 9...3.5.?.%.%55.. ]
Sihould be  prevented’ Sewage Should Ast qontein

con Yo cephvana -

(d) Like fish stocks, forests can be a sustainable resource.

Discuss.what is meant by the term susfainable resaurce, using forests as an example.
Sustainable veaource 16 o vesource Hhat con

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

tgMvw*afm*ﬂ\wiaﬂhna”mmwm
ov some ave left , dh wiu ot &nith and

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

u.}x\\ 'ﬂe_ Mmtub\ﬁ F‘D‘-’ Fu‘mre %amfuhm 31
cu\d M*d Usiil also Ch\row ooLele -
[Total: 19]

Examiner comments

The candidate only
achieves some of the
available marks.

They have outlined some
of the ways that
governments can maintain
wild fish stocks but have
spent too many points
trying to relate this to
pollution.

The candidate gains marks
for suggesting restricting
fishing during breeding
seasons; special nets to
prevent catching young
fish; and reference to
international agreements.

Mark awarded for 5(c)
=3 out of 6

The candidate provides a
reasonable answer but
repeats the fact that the
resource will not run out in
slightly different ways. The
candidate is awarded
marks for stating that
sustainable resources don’t
run out and trees could be
replanted.

Mark awarded for 5(d)
=2outof3

Total mark awarded =
15 out of 19
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Example Candidate Responses: Paper 4
How the candidate could have improved the answer

The candidate gained full marks for parts (a) and (b), and all points were covered clearly so there are no
specific ways they could have improved their response for these parts.

(c) The candidate only achieved some of the available marks for this response. The candidate has
outlined some of the ways that governments can maintain wild fish stocks but has spent too many
points trying to relate this to pollution. The candidate has vaguely referred to passing strict laws but it
was not specific enough to gain credit; they needed to give more detail by referring to quotas,
enforcement of quotas, or international agreements. The candidate has also missed some methods
given in the syllabus on maintaining populations, including captive breeding and monitoring
populations.

(d) The candidate has provided a reasonable answer but repeats the fact that the resource will not run
out in slightly different ways. To improve, the candidate could have used the term ‘renewable’; also,
quoting the definition of a sustainable resource would have earned marks directly.
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Example Candidate Response — Question 5, Middle

(a)

§ A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer’s lake with a small number of these fish and recorded the number of fish over the next five
years. The researcher's results showed that the population of fish had increased exponentially.

{i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.
: (2

s+ //—'*

Jime / #eans

Fish amount @

(3l

(i) Explain why the population of fish increased exponentially.

Ohf'tamnal:beenwd:bmalempnﬂadxmu:.ﬁ

..0og..ancl. then. when. theey 2eached. 1t howeuer,
...fi.‘au;'e...wa&.ar&.ﬂ@anizﬁ“ wouwbh ab. E
@mwdedwr&mﬁmmwm&;m

]

Examiner comments

The candidate has the
axes the wrong way round.

OThe use of ‘amount’
should be avoided.

@) The line drawn begins
to level off and so does not
show exponential growth.

Mark awarded for 5(a)(i)
=0 outof 3

The candidate gains one
mark for the ‘provided with
... nutrients’ statement.
The candidate states that
there was exponential
growth because they were
given the correct conditions
but does not say what
these conditions are, which
is what the question
requires.

Mark awarded for 5(a)(ii)
=1 out of 4
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Example Candidate Response — Question 5, Middle Examiner comments

Fig. 5.1 shows the-total mass of wild fish caught worldwide between 1850.and 2012 and the mass
of farmed fish produced worldwide over the same peried.

100

[=l1] 2 " T PRELY §

80 i

70-

mass of fish = = A
{millions 50
of tonnes ; ; 5

40 -

a0 : : : abmum

20-

10

0
1950 1960 1970 1980 1990 2000 2010
year

Fig. 814

{b) Describe the changes in the mass. of wild fish caught between 1950 and 2012.

_You will gain credit if you use data from Fig, 5.1,

The., mass. %Lvliﬁhuat 50,1508 aneund [9milkon.....

The candidate provides a

fonnes. and.as. e vyears. cpassed. by thore raos... reasonable descripton of
%)w’h?lhr h.uﬂ': armni«ﬂm 19! gxﬁm_ ...... H‘?o doesn’t go on to provide a

Avas.q.. mHﬂ 5 E ur ! L. &E ach EQ!?QL:L more detailed_description,

and does not include

...,ﬁﬁmiﬂmn {pnng_ and... Hmn EJM_W _& ﬁ&ﬁa}d examples of data from the

. figure.

ceaai-ec nonmalte—untit-—Ror. awas.olmest:

' Mark awarded for 5(b)
___.cmcaiaai NPT 2 B =) L= B | 21 outof 3
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Example Candidate Response — Question 5, Middle

(¢} Itis predicted that wild fish stocks will decrease and become depleted because of overfishing.
Suggest ways in which governments can try to maintain the stocks of wild fish.
The.. WMnﬁphmm_&tmﬁw
m:nﬁz‘;?n? Ehe.éfﬁa&.;o&'mlaldﬂﬁhﬁgh

- ‘.'..Eclumfﬂmg....f;shezz&...abaué..&miﬁ...;‘&ﬁﬂ&.........................

o___E_Lisfzﬂﬁ.Jéfw.uédmaf:_bg._aﬂa.meiiﬁ.v&ﬁh...er...........,.
goung.. Jiches that. hauve not 1yet.meached. ...
oJﬁmshaufaL .G.Q.L:M T3 LK Jmﬁg

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

(d) Like fish stocks, forests can be a sustainable resource.

Discuss what is meant by the term sustainable resource, using forests as an example.

B.sustainable. reseuxce.....i5.a..resource. bhat is.....
..tengwaﬁ.‘&__._ar____can..Ere._ptc:d_uc.ed.A_af;.Hm..ﬁa:ﬁe..m'j'e-..as..,
ks tsed. We.con see this. in forestn ase. cut.....
..QLqmn..,'ﬁsr,.'xe;:taam&ign.nmauni:..p.olg.ﬂ.wmd.ﬁim;szew
ﬁmbﬁmwamwemuﬁm?@ﬂi}mhpm
_%ab..me.ml.damn.a?ain.. . ; '

-ihthe ecostilmaoit]. ok bhe. same. Tole. 1)
as we Use bhemuarc—and al bhis vole  the sustainoble
yesource w”! Temﬂjﬂ i @urmqgﬁm. [Total: 19]

ELFTERD

Examiner comments

The candidate does very
well on this part but they
only make four points. The
number of marks for a
question like this gives an
indication of the number of
different (valid) points that
need to be made, which in
this case was six.

Mark awarded for 5(c)
=4 out of 6

The candidate provides a
reasonable answer but
repeats the fact that the
resource is renewable in
slightly different ways.

Mark awarded for 5(d)
=2outof3

Total mark awarded =
8 out of 19

How the candidate could have improved the answer

(a) (i) The candidate has the axes the wrong way round. The use of the vague term ‘amount’ should be
discouraged; the candidate should be referring to ‘number of fish. The line drawn begins to level off
and so does not show exponential growth.

(a) (i) The candidate gained only one mark for the ‘provided with ... nutrients’ statement. The candidate

has given the reason that the fish had the conditions needed for exponential growth but they needed
to specify these conditions. The number of marks available indicates the number of points the
candidates should make. The candidate should have provided at least four reasons in a question of

this type.
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(b)

(c)

(d)

Example Candidate Responses: Paper 4

The candidate provided a reasonable description of the general trend but doesn’t go on to provide a
more detailed description. Examiners were looking for a description of the general trend including
reference to the number of fish caught; mention of the fluctuations in the mass and when these
fluctuations occur; reference to the maximum catch including the year and the number of tonnes;
and when the steepest increases occurred.

The candidate did very well on this part. However, some areas of the syllabus were not covered by
the candidate’s response: monitoring stocks, captive breeding and international agreements, are
examples mentioned in the syllabus. If the candidate had also included these, this response would
have achieved full marks.

The candidate has provided a reasonable answer but repeats the fact that the resource is renewable
in slightly different ways. To improve, the candidate could have stated that a renewable resource
does not run out (‘remains in our ecosystem’ was considered too vague to be equivalent). Quoting
the definition of a sustainable resource would have earned marks directly.
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Example Candidate Response — Question 5, Low Examiner comments

§ A researcher investigated the population growth of fish for fish farming. The researcher stocked a
farmer’s lake with a small number of these fish and recorded the number of fish over the next five
years, The researcher's results showed that the population of fish had increased exponentially.
(a) (i) Use the axes to show the exponential growth in the population of fish.

Label the axes and draw a suitable curve.

3
The candidate has the
i axes the wrong way round.
Ej e One mark was given for
the curve as it is beginning
e, to curve upwards and so
i e could resemble the start of
B A an exponential curve.
> i
y *
?’f_.oha"‘
3] Mark awarded for 5(a)(i)
=1 outof 3
(iiy Explain why the population of fish increased exponentially.
GODCQ@\\J*’WW»*,MQMCH%W,«%
ﬁm\ml\m‘v*ﬁ—fm\%ﬁat‘;pm‘e idea but is not specific
- i, enough; they should state
SN e D RS AN L cOmaPosnths.......... what conditions make it a

good environment and thus
enables the fish population
to grow exponentially. One
mark is awarded for ‘more
................................................................................................................................ Oxygen’_

Mark awarded for 5(a)(ii)
[41| =1 outof 4
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Example Candidate Response — Question 5, Low Examiner comments

Fig. 5.1 shows the tatal mass of wild fish ¢aught worldwide betwaan 19850 and 2012 and the mass
of farmed fish produced worldwide overthe same period. .

100

0 . - N e ! "

80 - {

70

B0
mass of fish A -
{millions " B0- = HHH HEQEa Y
of tonnes ' :

T 2
X

40

o T

30 7 xTa : : Siabaas

20

10

=

0-F= - ' -
19560 1860 1870 1880 1980 2000 2010

year
Fig. 5.1

{b) Describe the changes.in the mass of wild fish caught between 1950 and 2012.

You will gain credit if you useé data from Fig. 5.1

e ocevokion . of . Gsla . mereased . oK. The question specifies that
' the candidate describe the
b{'ls:cs.;.:s.?:e. ......... @m‘ med@skmtugﬂﬂ\ ..... Ye S changes in the mass of
0= PSR Y S SV - shmﬁrtr'k‘rgc:&u% AR e wild fish seen in the figure.
= & - Instead, the candidate has
= SRNY - 0 =IO %@wn&sm ....... = S.....Q&h.h@.; ........... tried to provide an
o explanation of the results

by comparing farmed fish
e seeaReee 8RR R 1RS80S 18§ 4 255 £ 151 e e and wild fish.

SO OO TOPPRPPR = | Mark awarded for (b)
=0outof3
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Example Candidate Response — Question 5, Low Examiner comments

(c) itis predicted that wild fish stocks will.decrease and become depleted because of overfishing.

Suggest ways in which governments can try to maintain the stocks of wild fish.

#&Lee&»ﬁsw»}% MLﬁthﬂﬁx

e e e e e e S R RS R TR g R R R RS E ET EETAE R R ARt

............................................... R R R A R R R R K L R R R The candidate simply

' : o refers to ‘less fishing’
. . - without specifying how this
T S S can be achieved and so
does not answer the
question.
. ' _ Mark awarded for 5(c)
.......................................................................... SRS . | =0 out of 6

{d) Like fish stocks, foresis can be a sustainable resource.

Discuss what is meant by thé term sustainable-resource, Using forests as an example.

tosts b (ovesh. .. ave... cleforesks  cub..

olﬁuncms?ﬁdﬂfofh‘rmmwmgh
PSS, corloom QUC!?:J‘CL@& = Pm gl It looks like the candidate
I A0 oW o = T8 SN - (1 o ) . O O WO 1Al o & i < Y7 X . S sees that the question is
La.asmgﬁwxa ...... wanshe. ... mﬁk'zﬁnw%\: ........... about forests and assumes

) - that the response needed
...8.1’:‘:&\!:5...........’51% @’»&‘E..‘ ........... AT !L t‘ ...... ﬂ\is:@....mm‘... _ is about deforestation.
S S EC SRS S PAC A S .

Mark awarded for 5(d)

.................. e TP i3] =0 outof 3

[Total: 18] Total mark awarded =
2 out of 19

How the candidate could have improved the answer

(a) (i) The titles of the axes labels themselves are acceptable but the candidate has put the x-axis label on
the y-axis and vice versa. The labels needed to be the other way round to gain the marks.

(a) (i) The candidate has the right idea but is not specific enough. The candidate needed to say what the
conditions are that make it a good environment and thus enable the fish population to grow
exponentially. The examiners were looking for factors including little competition, few predators, few
parasites, plenty of food, etc.
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(b)

(c)

(d)

Example Candidate Responses: Paper 4

The question specifies that the candidate should refer to the mass of wild fish. The candidate has
referred to both wild fish and farmed fish in their response, comparing the two when providing an
explanation of the results. The instruction to ‘describe’ tells the candidate what sort of response is
required. Examiners were looking for a description of the general trend including reference to the
number of fish caught; mention of the fluctuations in the mass and when these fluctuations occur;
reference to the maximum catch including the year and the number of tonnes; and when the
steepest increases occurred.

The candidate has simply referred to ‘less fishing’ without specifying how this can be achieved.
There are six marks available for this question, so the examiner was expecting six different points to
be made. Less confident candidates should be encouraged to list their response in bullet points if
they find this type of extended prose too challenging.

The candidate response here suggests that they have seen that the question was about forests and
assumed that the response needed to be about deforestation. It is possible that they didn’t read the
question properly and made assumptions, or that they answered a question that they wanted to
answer rather than answering the question that was actually asked. Learning the syllabus definitions
of terms such as ‘sustainable resource’ can earn marks directly.

Common mistakes candidates made in Question 5

(a)()

(a) (i)

(b)

(c)

The candidates were asked to use the axes provided to show exponential growth by drawing a curve
and labelling the axes. Candidates needed to add a written label to the y- and x-axes to show what
they represent. Candidates could extract the labels directly from the information given in the stem of
the question.

‘Population growth’ was an incorrect label for the y-axis that was commonly seen.

Credit for the curve was given to curves that only showed exponential growth. Any flexion of the line
showing the beginning of a deceleration phase was not accepted. Many candidates began to level
off the line and so did not gain this mark. It is important to read the question carefully to avoid errors
such as this.

The candidates needed to give an explanation for the exponential growth of the fish population. The
examiner was expecting candidates to use their knowledge and understanding to write a detailed
prose response outlining several reasons. Four marks were available for this question so candidates
were expected to provide at least four reasons.

The less successful answers contained too much on one point, often the availability of food or
absence of predators.

Some candidates wrote about the reproduction of fish and the fact that once there is a new
generation of fish there are more males and females to reproduce, which although scientifically
correct, was not what the question asked for and so did not gain credit.

The examiner was expecting candidates to write a detailed prose response that described the
changes in mass shown in Fig. 5.1. Candidates were expected to quote data from the graph using
the correct figures and units.

Few candidates described the general trends seen in the graph. Some candidates simply stated the
fish catches at certain years and did not describe the changes.

Candidates who did not gain much credit did not take care when extracting figures from the graph.

The examiner was expecting an extended prose response in which candidates applied their
knowledge and understanding of how fish stocks can be maintained, to outline ways that
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58

(d)

governments of countries can maintain wild fish stocks. There were many possible answers to this
question and any valid points could have been awarded marks.

This question was generally answered very well. A few candidates thought that stocks needed to be
controlled because they were too large, so gave several methods of population control. Most
candidates gained at least partial credit.

Some candidates did not provide enough suggestions. The number of marks available for a question
is a good indication of the minimum number of points that need to be made.

The examiner was expecting a definition of the term ‘sustainable resource’, and statements of how
forests can be defined as a sustainable resource. Candidates must have used forests as the
example to gain full marks.

Some candidates did not know what the term ‘sustainable resource’ meant, which prevented them
from answering this question fully. Some candidates confused it with non-renewable resources such
as fossil fuels.

A few candidates did not read the question carefully and used fish stocks as an example of a
sustainable resource rather than forests.
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Question 6

Example Candidate Response — Question 6, High Examiner comments

6 (a) Stiale the balanced chemical equation for photosynthesis.

light The candidate gives the

; B correct balanced equation.
........ CLOL & GMID - e . SHa O 4 Bl

[2

=

Mark awarded for 6(a)
=2 out of 2

A student investigated the effect of different wavelengths of light on the rate of photasynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1.

tap—

graduated tube e

] 1% sodium
hydrogencarbonate
solution

[~ funnel

w—+——— Cabomba

bench lamp
coloured filter

Fig. 6.1
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Example Candidate Response — Question 6, High

in Tabie 8.1.
Table 6.1
colour of fiter | wavelengthof | volume of gas
light/nm collected/cm®
violet 400 0.80
blue 475 0.80
green 550. : 0.20
yellow 600 | 0.40
red 675 0.80

Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student's
results in Table 6.1:

You will gain cradit if you use data from the table.
B wsovelength  (neveanet Frown W0o o ©HO.

T T

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

Cvensthy Yoo, k.u-.t’h mcwe’_lanq%‘h LIS nm a.nd.
vouame e.F rﬁqs. mtec&ad WO cs qu ms?:rsm:w.xm

© e ‘-{Wr‘\ﬂ'\; i’r wcm 0‘&, o,m h"t 5 w\lm’rm cmci

{c) State how the student would calculate the rates of photdsynthesis from the results in Table 6.1.
Div ld{t voulrme of

(d) State why the student:

(i) keptthe lamp at the same distance during the investigation,
Lo keee Ukt atensily, constAnt e IS L.

{ii) used sodium hydrogencarbonate solution,
7o provide carbon dioxide v the

plant for prorogundhaai:

(1

Examiner comments

The candidate makes a
good attempt at describing
the effect on
photosynthesis.

They missed out on one
mark because they made
no reference to the
colours/wavelengths that
give high or low rates of
photosynthesis.

Mark awarded for 6(b)
=2outof3

The first line of the
candidate’s answer is
sufficient to score the
mark.

Mark awarded for 6(c)
=1 out of 1

The statement is clear and
accurate.

Mark awarded for 6(d)(i)
=1 out of 1

The statement is clear and
accurate.

Mark awarded for 6(d)(ii)
=1 out of 1
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Example Candidate Response — Question 6, High Examiner comments

{e) State three uses in a plant of the carbohydrate produced in photosynthesis. The candidate states three
.49, YIRA8E anerqy By YOAPTANON correct uses.
2. Soverted vo  starch %" gﬁ?ﬂ%t Mark awarded for 6(e)
5 wnve.ri-e.d m ce.umoc.e. Fo male Cett w =3 out of 3

31 Total mark awarded =
10 out of 11

[Total: 1]

How the candidate could have improved the answer

The candidate gained full marks for all parts except part (b). All points were covered clearly so there are no
specific ways they could have improved their response for these parts.

(b) To improve further, the candidate should have made sure that all figures quoted included the units.
The candidate gave a reasonable description but they could have described which colour filters, or
range of wavelengths, resulted in the highest and lowest rates of photosynthesis rather than just the
peak volume of gas produced.
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Example Candidate Response — Question 6, Middle Examiner comments

6 (a) State the balanced chemical equation for photosynthesis, This is the equation for
aerobic respiration not
photosynthesis. Given that
it is correct and balanced; it

light . .
St B suggests a misreading of
L0 3 e ST N chlorophyil KC-OD.'“;H?U the question.

[2] | Mark awarded for 6(a)
=0 out of 2

A student investigated the effect of different wavelengths of light on the rate of photasynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1.

tap

graduated tube o)

1% sodium
hydrogencarbonate
solution

bench lamp
coloured filter

Fig. 6.1
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Example Candidate Response — Question 6, Middle

(b) The student collected the gas praduced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1
colour of fiter | wavelengthof | volume of gas
light/nm collected/em®
violet 400 0.80
blue 475 0.80
green 550 ) 0.20
yellow 80 | 040
red &5 | 080

Describé the effect of wavelength of light on the rate of photosynihesis as shown in the sfudent's
reguhs in Table 6.1.

You will gain credit if you use data from the table.

Geoemaly, as. waﬂd@g o Uaf"ﬁwmﬂe

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

shime.. 5. Qos, Sleeted inceases: Ak gt Fe

\olujm e.8r

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

wolume inoremsed B 040 e’

3&-‘;&_ 'coﬂ"f‘:"‘i,g‘?;' LY - %O"E‘Or_‘,m?,';jt a

{c) State how the student would calculate the rates of photosynthesis from the results in Table 8.1.

.

o divicling T wovdlerglh oer Theime

(d) State'why the student:

(i) keptthe lamp at the same distance during‘the-investigation,

Corlolled Yahede tor o Pow fest o .

......................................................... SRR ||
i) use-‘:l_;odium-'hydmgencarborm!e=sbluﬁon. _r,

A2 SERY o catoon dlodeke s L

Examiner comments

The candidate does not
describe the general trend
accurately and does not
make any attempt to
analyse the data. In
questions such as this,
credit is not available for
directly quoting from the
table, some analysis of the
results are needed.

Mark awarded for 6(b)
=0 out of 3

The calculation is not
correct.

Mark awarded for 6(c)
=0 out of 1

The candidate refers to it
being a controlled variable
without specifically
referring to what is being
controlled. The candidate
needs to specify light
intensity as the factor to
gain credit.

Mark awarded for 6(d)(i)
=0 out of 1

The statement is clear and
accurate.

Mark awarded for 6(d)(ii)
=1 out of 1
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Example Candidate Response — Question 6, Middle Examiner comments
(e} State threa uses m 3 plant of the-carbohydrate prcduced in photoaynlhesls ' The responses ‘respiration’
Ke sterch . t'bw'd'\ ' ' and ‘for energy’ are
11;;«w=e ....................... 'F"f .anem: e s e considered to the same
2! e ex Br&s ; thing here, since the
e h o f 1q"®m ' e L carbohydrate is used in
3..“...:._.._ E’#’ : - 65?1 ........:.._........1........-...-......-.......................... reSpIratIOﬂ tO generate
! ! 131 | energy.
_ Motal: 41] | Mark awarded for 6(e)
=2outof 3
Total mark awarded =
3 out of 11
How the candidate could have improved the answer
(a) The candidate has written a fully balanced and correct equation for aerobic respiration rather than

photosynthesis. They should have read the question more carefully and checked the
appropriateness of their answer, i.e. photosynthesis uses carbon dioxide, it does not produce it.

(b) The candidate has not described the general trend accurately, describing an increase in the rate of
photosynthesis rather than a decrease followed by an increase. They have not related the volume of
gas to the rate of photosynthesis and have made no attempt to analyse the data; simply quoting
figures from the table is not enough to gain credit. The candidate could have improved their
response by describing which colour filters or range of wavelengths result in the highest and lowest
rates of photosynthesis.

(c) The candidate incorrectly included wavelength in the calculation, rather than dividing the volume by
time.

(d) () The candidate refered to it being a controlled variable without specifically referring to what is being
controlled. The candidate needed to specify ‘light intensity’ as the factor to gain credit.

(e) The responses ‘respiration’ and ‘for energy’ were considered to be the same thing since the
carbohydrate is used in respiration to generate energy. When candidates are asked to provide a list
they should try to state independent points. This question required candidates to access information
from different parts of the syllabus to gain full credit.
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Example Candidate Response — Question 6, Low Examiner comments

6 (a) State the balanced chemical equation fo{ photosynthesis.”
It is clear that the
candidate does not know
the equation for

1 02C0: N Hi0a photosynihesis

Mark awarded for 6(a)
@l | =0 outof2

A student investigated the effect of different wavelengths of light on the rate of photosynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1.

'

graduated tube

s B (AN

;

|~ 1% sodium
hydrogencarbonate
solution

funnel

\——— Cabomba

bench lamp
coloured filter

Fig. 6.1
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Example Candidate Response — Question 6, Low

in Table 6.1.
Table 6.1
colour of filter wavelength of volume of ges
light/nm collected/cm
violet 400 0.80
blue 475 0.80
green 850 . . D20
yellow 600 0.40
red 675 0.20

Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student's
results in Table 6.1.

You will gain credit if you use data from the table.

\?g*\f@ﬁ%\e"aﬁto@‘mmmmw
CS...Shomnn. 20, A0k A0 S ok

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

(c) State how the student would calculate the rates of photosynthesis from the results in Table 6.1.

SR VS s SSn iraln e B e RRRS WS § 3 g 8
Prowsy rethesis.

((d) .State-why the student:

(i) keptthe lamp at the same distance during the investigation,

ke Occorane. Qnd. Sror Yactose
Wood  Ceroeim. ot s ]

Examiner comments

The candidate has made
no attempt to analyse the
data or answer the
question.

Mark awarded for 6(b)
=0 outof 3

The candidate attempts to
describe an approach. The
request for a calculation
suggests a formula is
required.

Mark awarded for 6(c)
=0 out of 1

The candidate refers to it
being a controlled variable
without specifically
referring to what is being
controlled. The candidate
needed to specify ‘light
intensity’ as the factor to
gain credit.

Mark awarded for 6(d)(i)
=0 out of 1

Cambridge IGCSE Biology (0610)




Example Candidate Responses: Paper 4

Example Candidate Response — Question 6, Low
(i) used sodium hydrégencarbonate solution.

e OGRS, DT SolFen... QRS e
OO0k OCLIXGIE.. esolts...ood. (s .
over Yo use Ao dnis wACARN S w s ST

(e) State three uses in a plant ofthe carbohx_@rata produced in photosynthesis.
TAVINs e W oW e VS S e
2OS0 o ONAKE | ok Qlont. Redoce. Bed,
AV <o WS (o (s ol e Vot e o Y A

3]

Examiner comments

It is clear that the
candidate does not know
the use for sodium
hydrogencarbonate
solution.

Mark awarded for 6(d)(ii)
=0 out of 1

The candidate has the right
idea but is not specific
enough in their response.
Vague references to
growth, sugars or food are
not accepted. At this level,
candidates are expected to
refer to specific substances
such as sucrose, cellulose,
starch and amino acids.

Mark awarded for 6(e)
=0 out of 3

Total mark awarded =
0 out of 11

How the candidate could have improved the answer

(a) It is clear that the candidate did not know the equation for photosynthesis. Candidates should be
encouraged to learn the balanced equations given in the syllabus for biological processes.

(b) The candidate made no attempt to analyse the data. Candidates that struggle with extended prose
should be encouraged to use bullet points in their responses. All candidates should be encouraged
to describe a general trend first, and then go into more detail, quoting data and including the units. In
questions such as this, credit is not available for directly quoting from the table, some analysis of the
results is needed. Commenting on the wavelengths that resulted in the highest/lowest rate of

photosynthesis would have gained credit here.

(c) A description of how to calculate rate was expected. The use of the term ‘calculation’ in this question
should indicate to candidates that use of a formula may be required (in words or units, as
appropriate). Candidates should be aware of how to calculate the rate of a reaction.

(d) (i)

The candidate refers to it being a controlled variable without specifically referring to what is being

controlled. The candidate needed to specify ‘light intensity’ as the factor to gain credit.

(d) (i)

It is clear that the candidate did not know the use for sodium hydrogencarbonate solution.

Candidates should be encouraged to look back at the information in the stem of the question in order

to help their responses.

(e) The candidate had the right idea but was not specific enough in their response. Vague references to
growth, sugars or food were not accepted. At this level, candidates are expected to refer to specific

substances such as sucrose, cellulose, starch and amino acids.

Cambridge IGCSE Biology (0610)
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68

Common mistakes candidates made Question 6

(a)

(b)

(c)

(d)(i)

(d)(ii)

(e)

The examiner was expecting candidates to use the correct chemical formulae to write a balanced
chemical equation for photosynthesis. This equation is given in the syllabus. An equation in words
was not accepted.

Errors included giving the word equation, writing an equation that was not balanced and giving the
equation for aerobic respiration.

The examiner was expecting an extended prose response that describes what happens to the rate of
photosynthesis as the wavelength of light changes, using data from Table 6.1, including units.
Candidates were expected to relate the volume of gas to the rate of photosynthesis.

Many candidates could not detect a pattern in the data and instead just wrote down the results from
the table without any form of description. Very few candidates analysed the data to give the four
points examiners were looking for: a description of the decrease and then increase of the rate of
photosynthesis as wavelength increased; the high rates in blue, violet and red regions of the
spectrum; the low rates in green and yellow light; and either the maximum rate of photosynthesis or
the minimum rate, with appropriate figures.

The examiner was expecting a description of how to carry out the calculation. ‘Calculation’ suggests
that some type of formula may be required.

Many incorrect formulae were seen to calculate the rate of photosynthesis, including using
wavelength, and the use of multiplication.

Some candidates weren’t specific enough and referred to the ‘amount’ of gas rather than the
‘volume’ of gas divided by time.

The examiner was expecting a concise answer that gives a reason for the condition given.
Many candidates used the phrase ‘to make sure there is a fair test’, which was not credited.

Some candidates were not specific enough and referred to controlling the amount of light rather than
the light intensity.

The examiner was expecting a concise answer that gives a reason for the condition given.

Many candidates thought that sodium hydrogencarbonate was sodium hydrogencarbonate indicator
solution. As a result, they wrote about detecting changes in pH and carbon dioxide concentration
and measuring how much carbon dioxide is used in photosynthesis by Cabomba.

Some candidates thought the solution was to measure the oxygen produced.
The examiner was expecting candidates to give three uses of carbohydrate by a plant.

Some candidates gave ‘respiration’ and ‘for energy’ as two separate uses, but these were
considered to be the same marking point so could only be credited one mark.

Some candidates were vague in their responses, and general ideas such as ‘growth’ did not gain
credit.

Cambridge IGCSE Biology (0610)
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4

Introduction

The main aim of this booklet is to exemplify standards for those teaching IGCSE Biology (0610), 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, response is annotated with clear explanation of where and why marks were awarded or
omitted. This, in turn, 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 marks. 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 from the School
Support Hub. These files are:

Question Paper 52, November 2016

Question paper 0620_w16_qp_52.pdf
Mark scheme 0620_w16_ms_52.pdf

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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How to use this booklet

Example Candidate Responses: Paper 5

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level
response for each question. The candidate answers are set in a table. In the left-hand column are the
candidate answers, and in the right-hand column are the Examiner comments.

Example Candidate Response — high, continued

Examiner comments

You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark.

(b) (i) Prepare a table to record your results.

[ sEebLmGs cRown N | SEEDLINGS GEOwN 1 |

FEATURE cieHT (<) : Dape (o) '
.t 2 3 t 2 3
LENGYTH oF

(COLEPTILES 2.0 | 1.5 | 3.0 | 3.0 2.5 | 2.5
~ (em) .
Toral LoMery

[ \ I $2.0 43.0

Answers by real candidates in exam |

conditions. These show you the types of

answers for each level. e

Discuss and analyse the answers with
your learners in the classroom to
improve their skills.

& J

(6]

How the candidate could have improved the answer

eThe table s

are alongside the
answers, linked to
specific part of the
answer. These explain
where and why marks
were awarded. This
helps you to interpret
the standard of

expected featu
main columns i
seedling with s
seedling meas
rows, one for e

Cambridge exams and
helps your learners to
refine exam technique.

J

G(aminer comments\

measurements, and air acecplaoic
unit. All the table cells are filled in

and the results
pattern.

show the expected

Mark awarded for (b) (i) = 6 out of 6

(a) The first feature needed only to be ‘colour’. Forth
another visible feature such as the length of the plan

b) The format ofthe table was acceptable, although

-Lightcondition’ or “place of growth’, Alternatively an

and dark, and the current first column headed ‘sampl

This explains how the candidate could have
improved the answer. This helps you to interpret
the standard of Cambridge exams and helps your
learners to refine exam technique.

always go in the column or row heading.

Common mistakes candidates made in this question

(a) Poor identification of the features being compared| This describes the common mistakes candidates
made in answering each question. This will help your

(b) (i} Failingto read the instructions sothattables c
outside columns or rows, putting units in the body of t

learners to avoid these mistakes at the exam and give
them the best chance of achieving a high mark.

Cambridge

IGCSE Biology (0610)
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Example Candidate Responses: Paper 5

Assessment at a glance

All candidates take three papers.

Candidates who have studied the Core subject content, or who are expected to achieve a grade D or
below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper 6. These candidates will be
eligible for grades C to G.

Candidates who have studied the Extended subject content (Core and Supplement), and who are
expected to achieve a grade C or above, should be entered for Paper 2, Paper 4 and either Paper 5 or

Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes

Multiple Choice
40 marks

40 four-choice multiple-choice questions
Questions will be based on the Core

subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes

Theory
80 marks

Short-answer and structured questions
Questions will be based on the Core

subject content

Assessing grades C-G
Externally assessed

All candidates take
either:

Paper 5 1 hour 15 minutes

Practical Test
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or.

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at

www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support

6 Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 5

Paper 5 — Practical Test

Question 1

Example Candidate Response — high

Examiner comments

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.

total length of
the seedling
visible above
the soil

first true leaf, used
for photosynthesis

coleoptile, used to
protect the plumule
below the soil soil level

food store, used
during germination for

h
energy and growt radicle, used to obtain

water and mineral ions
from the soil

Fig. 1.1

You are going to investigate the effect of light on the germination and early growth of maize. You
will measure and observe maize grown in the light and maize grown in the dark.

Three maize grains were planted in each of the two pots labelled L and D.
One pot (L) was placed in the light and the other pot (D) placed in the dark.
The seedlings were kept at a constant temperature.

Step1 Observe the appearance of the seedlings carefully.

(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light
and the seedlings grown in the dark.

Table 1.1
feature seedlings grown in the light seedlings grown in the dark
Shom . %}ﬂ ZQA‘LZ 3 J.u-u‘bz )
-_afu )
[—G.au)u) %/“ﬁ'l" n cotper 7\4& 6114‘/ an W—Z}:«./

(2

o The candidate gives two
acceptable answers. The feature
‘leaves’ is accepted because the
description included a reference to
colour.

Mark awarded for (a) = 2 out of 2

Cambridge IGCSE Biology (0610) 7
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Example Candidate Response — high, continued

You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark.

(b) (i) Prepare a table to record your results.

Ul seebLmas cRown N | SEEDLINGS deowh ta |
FEATURE ceHT (<) Dape (o)
| L - - T 2 03

LENG Y oF |
CoLEOPTELES, 5 o
{ |
(cm )
TorAL LiNCTy
OF SEEDOUNG
1

Cem)

s BRSNS (A | | - e

3‘-’{.0_4:'.0 ({‘BO | 42-0‘ \?R’O 4-3'0

(2]

(6]

Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(ii) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the germination and
early growth of maize.

Examiner comments

9 The table shows all the
expected features. There are two
main columns identifying the type of
seedling with sub-columns for each
seedling measured. There are two
rows, one for each of the expected
measurements, and an acceptable
unit. All the table cells are filled in
and the results show the expected
pattern.

Mark awarded for (b) (i) = 6 out of 6

e This answer is acceptable.
Although not required, the
candidate has used correct
knowledge about the green colour
to answer the question.

Q This answer is not accepted
because the word ‘weaker’ is too
vague and is re-stating the
comparison made in (a).

Mark awarded for (b) (ii) = 1 out of 2

Cambridge IGCSE Biology (0610)




Example Candidate Response — high, continued

Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for

question 1.

Step 3 Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Step 4 Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Step5 Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Step6 Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Step 7 Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Step 9 Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

L . ... D
3. €
Fig. 1.2

Step 10 Label two test-tubes, one with the letter L and the other with the letter D.

Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm?® of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict’s test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.
Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (¢)(i).
Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record

your results in Table 1.2.

Example Candidate Responses: Paper 5

Examiner comments

Cambridge IGCSE Biology (0610)
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Example Candidate Response — high, continued Examiner comments

(c) (i) Describe how to carry out a biuret test on a crushed food store.

(5
M“{kf% ....... Qv d""!/-f"é{l.ﬂjmd\ . ép{ #A AAAA Aﬁ(:/—mn« )
‘ %WM A\#M LA MIUZ _______ 0 Mark awarded for (c) (i) = 1 out of 1

-fd i AD
(i) The results of a bluret test are recorded in Table 1.2,
Complete step 13 by recording the results of your Benedict's tests in Table 1.2.

e This is a correct answer.

Table 1.2
6 The results for Benedict’s test
test seedlings grown in light seedlings grown in dark are accepted but the results for the
biuret purple purple iodine test are not accepted
because the supervisor report gives
Benedict's pam b different results from those of the
iodine LA flw 1k 6 candidate.

21 | Mark awarded for (c) (ii) = 1 out of 2

(iii) State the conclusion for the results shown in Table 1.2,

. 0 This conclusion does not
Laels W %; %:_, ﬂmw %Wéq include all the results.

Mark awarded for (c) (iii) = 0 out of 1

10  Cambridge IGCSE Biology (0610)
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Example Candidate Response — high, continued Examiner comments

(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.

Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3 Q The candidate gains credit for
knowing the seeds have to be

time / days
planted, but does not realise that
02|46 )8 1012 14 16 18|20 there should be seeds in both light
dry mass and dark, or that 10 seeds is not
of10maize | 22 | 20 (17 (12 |10 | 8 | 11 | 13 | 14 | 156 | 17 enough, as according to the
seediings/g information given 10 seedlings are

_ L removed every two days.
(i) Describe a method the students could have used to carry out this investigation.

Use the information on page 2 to help you. 0 The candidate gains credit for a
correct method of drying.

@ mp9 could have been credited
as an error carried forward for
planting too few seeds but as the
candidate then goes on to weigh
only the food store, this mark is
rejected (R).

m The candidate gains credit for
understanding that the starting dry
mass was needed.

Mark awarded for (d) (i) = 3 out of 6

(if) Suggest why the students measured the dry mass instead of the mass including water in o . .
their investigation. @ This is true, but to gain credit

N s W‘J@é th %‘w / there must be more explanation of

why the result is more accurate.
..... P Wy AL 7.7 eSO SOOR | ||

[Total: 21] Mark awarded for (d) (ii) = 0 out of 1

Total mark awarded = 14 out of 21

Cambridge IGCSE Biology (0610) 11
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How the candidate could have improved the answer

(a) For the first feature, ‘colour’ was enough to gain the mark. For the second feature, the candidate needed
to choose another visible feature such as the length of the plant.

(b) The format of the table was acceptable although the labelling of the first column would have been better
as ‘light condition’ or ‘place of growth’. Alternatively, another column could have been added, with row
headings ‘light’ and ‘dark’ and the current first column headed ‘sample’ or ‘seedling’. Candidates need to
remember that units always go in the column heading or row heading.

(c) (i) The results of the test were not required. Only the method of the test was required.

(c) (ii) The candidate’s answer could not be allowed because the supervisor report was ‘green’ . This
illustrates the importance of the supervisor report in this examination.

(c) (iii) The candidate’s answer to (c) (ii) indicated they were expecting lilac as a positive result and that they
did not realise lilac is a type of purple. Candidates need to know that the actual colour given by the biuret test
is purple, which can also be described as lilac or violet.

(d) (i) The candidate needed to understand more clearly what the experiment was about and to make sure
they knew what was being measured. The candidate needed to work out what the information in Table 1.3
told them about the number of seeds being measured and how often, so they could include this in their
method. They also needed to include variables that needed to be kept constant and a method of drying the
seedlings before measuring.

(d) (ii) Although this was a correct answer, it could have been written more succinctly.

12  Cambridge IGCSE Biology (0610)
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Example Candidate Response — middle Examiner comments

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.

total length of
the seedling
visible above
the soil

first true leaf, used
for photosynthesis

coleoptile, used to
protect the plumule
below the soil soil level

food store, used
during germination for

CIRIEY Ane growin radicle, used to obtain

water and mineral ions
from the soil

Fig. 1.1

You are going to investigate the effect of light on the germination and early growth of maize. You
will measure and observe maize grown in the light and maize grown in the dark.

Three maize grains were planted in each of the two pots labelled L and D.
One pot (L) was placed in the light and the other pot (D) placed in the dark.
The seedlings were kept at a constant temperature.

Step 1 Observe the appearance of the seedlings carefully.

(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light
and the seedlings grown in the dark.

Table 1.1

feature seedlings grown in the light seedlings grown in the dark

LQG‘UQS F{Cj&{” (9/8%) Fbl!@(‘je[mul‘gl.) o o The candidate gains credit for

both answers, although the features
are not clearly stated.

C0OPC | Greon coowes | Whide coured

Mark awarded for (a) (i) = 2 out of 2

[2]
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Example Candidate Response — middle, continued

Examiner comments

You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in

the dark.
(b) (i) Prepare a table to record your results. (ﬁ)
L .
Ledlinss oo };ﬂ de light | Seedting Gron 10 the do
L of 0,5
%ﬁoﬁ’m% 3 Cm I e
[
Tow lell| o
e
Gosess| 227 < 08en
()

2]

6]

Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(ii) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the geggaination and
early growth of maize. é

9 The table has two clear
columns for the independent
variables and two rows for the
dependent variables, gaining some
credit. The units are in the row
headings, but also in the body of
the table, so invalidating the mark.
There are insufficient spaces for all
the expected results. The candidate
appears to only record one result
for each measurement. Because
the supervisor report does not
indicate a problem in providing
sufficient plants, credit is not given
for recording results.

Mark awarded for (b) (i) = 2 out of 6

e This answer is not accepted
because it only describes the
results.

Q This answer is not accepted
because no information is provided
about the age of the plants grown in
the dark in comparison to the plants
grown in the light. Also the
evidence indicates that plants
grown in the dark are taller than
plants grown in the light.

Mark awarded for (b) (ii) = 0 out of 2

Cambridge IGCSE Biology (0610)
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Example Candidate Response — middle, continued Examiner comments

Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1.

Step3 Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Step4 Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Step 5 Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Step 6 Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Step 7 Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Step 9 Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

L, D

Mo
$€ iE

Mg

g
= €

Fig. 1.2
Step 10 Label two test-tubes, one with the letter L and the other with the letter D.
Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm? of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (c)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.

Cambridge IGCSE Biology (0610) 15
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Example Candidate Response — middle, continued Examiner comments

(c) (i) Describe how to carry out a biuret test on a crushed food store.

0P e Sadton. mfo. e (/8 Yol Sidre.

B 5 Y i | @ Benefit of the doubt is given that
. ) ) ‘the solution’ is the biuret solution.
(i) The results of a biuret test are recorded in Table 1.2.

Complete step 13 by recording the results of your Benedict's tests in Table 1.2.

Mark awarded for (c) (i) = 1 out of 1

Table 1.2
test seedlings grown in light seedlings grown in dark
biuret purple purple
@ Both marks are awarded as the
Benedict's Yuou el 0 6 candidate’s results agree with those
.o of the supervisor.
iodine Bla(,t( Bfﬁfﬁk P

(21 | Mark awarded for (c) (ii) = 2 out of 2

(ifi) State the conclusion for the results shown in Table 1.2.

The Saoh & pueny i e Maize.

e This answer is not accepted
0 .............. (1] | because not all the results in Table
1.2 have been considered.

Mark awarded for (c) (iii) = 0 out of 1
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Example Candidate Response — middle, continued

(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.

Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3
time / days
] - T
0 2 4 6 8 10 | 12 | 14 | 16 | 18 | 20
dry mass
offOmaize | 22 (20 | 17 [ 12 | 10| 8 | 11 | 13 | 14 | 15 | 17
seedlings/g

(i) Describe a method the students could have used to carry out this investigation.
Use the information on page 2 to help you.
Sdonts  Stould G 4le poig 9,04

P

(i) Suggest why the students measured the dry mass instead of the mass including water in
their investigation.

...... \f e Wwiler (S coomed, Ale el g vof
e speific f Ve vapin of el roy vary. W "

[Total: 21]

Example Candidate Responses: Paper 5

Examiner comments

6 The candidate gains credit for
growing seeds in the light and the
dark. The number of seeds and
how they are grown is not
considered.

Q The candidate gains credit for
one controlled variable.

@ There is not enough information
for credit. The candidate does not
mention the number of seedlings
nor any method of drying the
seedlings.

Mark awarded for (d) (i) = 2 out of 6

m This answer is acceptable.
Mark awarded for (d) (ii) = 1 out of 1

Total mark awarded = 10 out of 21

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 5

18

How the candidate could have improved the answer

(a) The features could have been more clearly shown and the descriptions could have been more precise.
The colour in brackets for the ‘leaves’ gained credit. The comparison ‘fresh and pale’ was not valid.

(b) (i) The candidate needed to read the instructions before answering the question in order to prepare a
suitable table and to put units only in the table headings.

(b) (ii) The candidate needed to give an effect that light or lack of light might have on the germination, growth
or colour of the seedlings.

(c) (i) The answer would have been clearer if the candidate had specified biuret solution in their answer and
included the apparatus in which the test was done.

(c) (ii) The candidate needed to use ‘blue-black’ to describe the colour of iodine with starch.
(c) (iii) The answer should have included the conclusions for the biuret test and Benedict's test.

(d) (i) The answer should have contained more detail, e.g. the number of seeds needed, the number of
seedlings weighed and how the seedlings were dried.

(d) (ii) The candidate needed to make it clearer that the water content of seedlings varied all the time.

Common mistakes candidates made in this question
(a) Poor identification of the features being compared, e.g. ‘leaf’ instead of ‘colour of leaf’.

(b) (i) Failing to read the instructions so that tables contained the wrong number of results, writing headings
outside columns or rows, putting units in the body of the table.

(b) (ii) Re-stating the comparisons from (a).

(c) (i) Heating the biuret solution to obtain a colour change.

(c) (ii) Imprecise colours, e.g. brown-black, red-purple.

(c) (iii) Omitting some of the results from the conclusion, commonly biuret.

(d) (i) Poor comprehension of the information given resulting in methods that did not make sense, e.g.
uprooting seedlings, drying and weighing them, replanting them to grow for another two days.
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Example Candidate Responses: Paper 5

Question 2

Example Candidate Response — high Examiner comments

2 (a) A group of students investigated the effect of two different exercises on the heart rate of ten
male and ten female students.

Before the first exercise, the pulse rate at rest was measured and the group then jumped on
the same spot for two minutes without moving their arms. Every two seconds an investigator
shouted ‘jump’.

After two minutes the pulse rate was measured and the students were allowed ten minutes to
rest.

Before the second exercise, the pulse rate at rest was measured again and the group was
asked to do a different exercise.

The students jumped on the same spot for two minutes lifting their arms above their head
as they jumped up and dropping their arms as they came down. Every two seconds an
investigator shouted ‘jump’.

Table 2.1 shows the results of this investigation.

Table 2.1
- average pulse rate/beats per minute
activity
male students female students all students
resting 68 74 71
after jumping 96 92 a4 o o Both calculations are correct.
after jumping and 128 140 ,34
movig e Mark awarded for (a) (i) = 2 out of 2
(i) Complete Table 2.1 by writing in the average pulse rate for all students after both forms
of exercise.

[2]
(ii) Describe two variables in this investigation that have been controlled.
o Mo clrvadion o bl Lorens of exereise tvere | @) Both answers are correct and
L’f//O‘JLC{ﬁ‘—iS Mfﬁl"“.'wl«vf"—éve stated clearly.

Q.jzc‘aw&/a-;ar—zm{'\gvﬂwor&chﬁw
2

(iii) Explain why the students had to rest before carrying out the second exercise. 9 ert;rljllssaggvr\]lztﬁ is correct and
Wri Uuccli .
Yo crsire. Hoo_pudse rade... wwamdd. rednee. . y

Mark awarded for (a) (ii) = 2 out of 2

(iv) State one variable that cannot be controlled during the exercise and describe the effect
of this variable on the results of the investigation.

) AT [se. : X acly 51111 ’
variable -}Lxgﬂa{rg; Wkﬂvf%@[am because the candidate describes

effect on results M/Wﬂﬂﬁe—/?l/V&ﬁ—W@Wéiﬁw’j’f( the dependent variable in the
p’{fa}?arlﬂiﬁ-@éwﬁaégmf 2 ]Mf-‘& investigation.

fe. eh Lan be 4ota AWarins . dle

) Mark awarded for (a) (iv) = 0 out of 2

Q This answer is not accepted
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Example Candidate Responses: Paper 5

Example Candidate Response — high, continued Examiner comments

(b) (i) Plot a bar chart of the data in Table 2.1, for both the male and the female students, on
th:gnds Pw{% ZN{% L pPirey 2 i ﬁ:mé.s‘ M«// M/‘-L‘i'
bR @ © There is a suitably labelled
% EREREEREAREEmESS HHH scale on the y-axis and the bars are
g T i o o . plotted accurately. The candidate
3 |20 H i also identifies and separates the
eSS Eas S aaEa NN ann s NANNN EmEEA LA A AR AR two main categories on the
é\ e 1 : x-axis and identifies the individual
“§ (oo A eEassasazas SUSU— bars by a key.
: SEEs Eansaiants T key ' |
% EaEsE: A ioa: = — Mark awarded for (b) (i) = 4 out of 4
N A SR | poshieg
e Juepg "f \
% 1 | aSter ]
= e IR |
N T T vy ;
% 4o = i L
;3 T
T 20 ‘
O-j + L "”ﬁ',,/.,u';
Made [ (4]
(iiy State one similarity and one difference the effect of exercise has on males and females.
similarity . "}‘(2%7‘ Haeor. Ft«v(sd ades. both. pacieense. with
e @ @The similarity is acceptable, but
difference M _g_;” ) w mo‘a Macrecdes L“jgwr the difference given is not precise
4 S / / N enough because the female heart
bassa... ”"W'*J% (8. A e NI Rt T e rate does not always increase more
e than the male heart rate.
[2]
Mark awarded for (b) (ii) = 1 out of 2
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Example Candidate Responses: Paper 5

Example Candidate Response — high, continued Examiner comments

(c) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Fig. 2.1

(i) Make a large diagram of this cross section to show the layers forming the wall of the
artery.

e The candidate gains credit for a
drawing with clear and continuous
lines and because the diagram is
large enough to occupy most of the
space provided. Their observation
is not sufficient to gain credit
because the drawing does not
show the irregular appearance of
the inner layer.

Mark awarded for (c) (i) = 2 out of 3

(31
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Example Candidate Response — high, continued

(iD)

Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.
Include the unit.

Diameter of the lumen on Fig. 2.1 ........... a8 S e A

Draw a line in the same position on your drawing and measure the diameter of the lumen
on your drawing.

Diameter of the lumen on your drawing ............ccco.e.... (B0 oo

diameter of the lumen on your drawing
diameter of the lumen on Fig. 2.1

magnification =

Calculate the magnification of your drawing using the equation given and your answers.
Show your working.

‘N\b\,\ = QWN\C}

Adaned

= L 445k

- GQMW\

s v

magnification ....... Lo Y

[Total: 19]

Examiner comments

0 This is a correct measurement
and unit.

0 The line drawn is in the correct
position and the measurement is
correct.

@ The calculation is correct and
the candidate has rounded to a
sensible value although this is not
required by the question.

Mark awarded for (c) (ii) = 3 out of 3

Total mark awarded = 15 out of 19

How the candidate could have improved the answer

(a) (ii) to (iii) A capital letter at the start of the sentences would have been grammatically correct.

(a) (iv) The candidate needed to think about the actual exercise and what might vary while it was being
carried out, not what would change as a result of the exercise.

(b) (i) Although the type of bar chart was acceptable, separate bars for each activity would have conveyed
the information more clearly. It was not necessary to identify the x-axis and y-axis with labels. The arrow

heads added to the axes were ignored but these should not be added to a scale with numerical values or a
bar chart axis.

(b) (ii) The candidate needed to state which of the exercises resulted in a higher pulse rate in females.

(c) The candidate needed to observe more carefully and draw a wavy line for the inner layer of the drawing.
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Example Candidate Responses: Paper 5

Example Candidate Response — middle Examiner comments

2 (a) A group of students investigated the effect of two different exercises on the heart rate of ten
male and ten female students.

Before the first exercise, the pulse rate at rest was measured and the group then jumped on
the same spot for two minutes without moving their arms. Every two seconds an investigator
shouted ‘jump’.

After two minutes the pulse rate was measured and the students were allowed ten minutes to
rest.

Before the second exercise, the pulse rate at rest was measured again and the group was
asked to do a different exercise.

The students jumped on the same spot for two minutes lifting their arms above their head
as they jumped up and dropping their arms as they came down. Every two seconds an
investigator shouted ‘jump’.

Table 2.1 shows the results of this investigation.

Table 2.1 .
o Both calculations are correct.

activity - average pﬂléé)ratel beats per minute
ivi
male students female students all students .
Mark awarded for (a) (i) = 2 out of 2
resting 68 74 71 ( ) ( )
after jumping 96 92 Gy
after jumping and : 128 140 fS P
| moving arms (9 . .
9 This answer is not accepted
(i) gfo::(glrectizf;l'able 2.1 by writing in the average pulse rate for all students after both forms because the candidate does not

2] state the aspect of the investigation

(ii) Describe two variables in this investigation that have been controlled. which has a controlled time.

! e e This is not an acceptable
.......................................................................................................................................... variable because it is unlikely to

ey S aseat Lond G affect the dependent variable.

(iii) Explain why the students had to rest before carrying out the second exercise.
............. QQWMMWTbmhmMy 9 This answer is acceptable.

(iv) State one variable that cannot be controlled during the exercise and digcribe the effect

i Mark awarded for (a) (ii) = 0 out of 2

Mark awarded for (a) (iii) = 1 out of 1
of this variable on the results of the investigation.

variable tmbuogummm&ahme 6 The variable is acceptable but

effect on results ...... Mmﬁmmm,mma&w@ the effect on results is too vague for
W N credit. The candidate does not say

....... M&}‘{\)M%WW‘&% hOW the results Would be affected

Mark awarded for (a) (iv) = 1 out of 2
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Example Candidate Responses: Paper 5

Example Candidate Response — middle, continued Examiner comments
(b) (i) Plota bar chart of the data in Table 2.1, for both the male and the female students, on
the grid.
:? 1Go : : ‘ :
N -
(i o 4 :
¥ |1
S 7 j‘a—’ = : @ 0 The candidate gains some
N (oo : / credit but because they draw a line
graph instead of a bar chart,
% A maximum credit is not available.
26 B ; s The axes and the scale on the
_% ! : ] y-axis are suitable. The y-axis label
S i ,'f i aa is correct and the different
y A exercises are identified on the
v o : . ;

f HHHHH x-axis. The plots are incorrect —
gﬁ # = some of them are misidentified by
g f | aa incorrect labels on the lines.

: (0753 1 T I T
! g : AERNaEE Mark awarded for (b) (i) = 2 out of 4
Zo nff"’ |
i
'b T
: Sesaassnet! HHHHH
bna  hepman XTI g
(ij) State one similarity and one difference the effect of exe;?:ise has on males and females.
similarity L\MW'\‘IOQOJRWWW\AQ%ﬁ.S
o e The similarity is acceptable
...................................................................................................................................... even though the candidate refers to
difference W‘:“‘L" ....... L\du.rk—‘ ...... (ﬁﬁhhgrﬁﬂeﬁ\ﬁﬁs ........... heart beat rather than What |S
Ao deva el eS| BCtUANlY DeING Measured
(pulse/heart rate). The difference
" given is not precise enough.
Mark awarded for (b) (ii) = 1 out of 2
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Example Candidate Responses: Paper 5

Example Candidate Response — middle, continued Examiner comments

(c) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Fig. 2.1

() Make a large diagram of this cross section to show the layers forming the wall of the
artery.

ol 6 6 The drawing is large enough

T and drawn with clear lines but the
inner line does not show sufficient
detail for any credit.

/ o \\ Mark awarded for (c) (i) = 2 out of 3

[3]

/
-~
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Example Candidate Response — middle, continued

(i) Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.
Include the unit. 9

Diameter of the lumen on Fig. 2.1 ............ AR s N e

Draw a line in the same position on your drawing and measure the diameter of the lumen
on your drawing.

Diameter of the lumen on your drawing .............l.o. 5 S e

diameter of the lumen on your drawing
diameter of the lumen on Fig. 2.1

magnification =

Calculate the magnification of your drawing using the equation given and your answers.

Show your working.

[Total: 19]

Examiner comments

Q The candidate gives a correct
measurement with a suitable unit
for Fig. 2.1.

@ The measurement of the
drawing is accepted because it is
within 1 mm of the measurement
made by the supervisor.

@ The candidate uses the correct
figures and calculates correctly but
includes a unit in their answer,
invalidating the mark.

Mark awarded for (c) (ii) = 2 out of 3

Total mark awarded = 11 out of 19

How the candidate could have improved the answer

(a) (ii) The candidate needed to include the time interval they were referring to. Because there were three
possible situations where time was being measured, maximum credit could have been obtained by a clear
statement about two of them. In choosing a controlled variable the candidate needed to think more carefully

about which variables would affect the reliability of the results.

(a) (iii) The sentence construction could have been more grammatically correct.

(a) (iv) The candidate needed to answer the question instead of rephrasing their answer to ‘variable’ part.

(b) (i) The candidate needed to read the question more carefully and follow the instruction about the type of

graph to plot.

(b) (ii) The candidate needed to state the exercise during which the male pulse rate increased at a slower

rate than the female pulse rate.

(c) (i) The candidate should have used a sharper pencil — some of the lines are quite thick. They also
needed to observe the appearance of the inner lining of Fig. 2.1 more carefully and draw a wavy line.

(c) (ii) The unit should have been omitted from the magnification.
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Example Candidate Responses: Paper 5

Example Candidate Response — low Examiner comments

2

(a) A group of students investigated the effect of two different exercises on the heart rate of ten
male and ten female students.

Before the first exercise, the pulse rate at rest was measured and the group then jumped on
the same spot for two minutes without moving their arms. Every two seconds an investigator
shouted ‘jump’.

After two minutes the pulse rate was measured and the students were allowed ten minutes to
rest.

Before the second exercise, the pulse rate at rest was measured again and the group was
asked to do a different exercise.

The students jumped on the same spot for two minutes lifting their arms above their head
as they jumped up and dropping their arms as they came down. Every two seconds an
investigator shouted ‘jump’.

Table 2.1 shows the results of this investigation.

Table 2.1
L average pulse rate/beats per minute
activity
male students female students all students
resting 68 74 71
after jumping 96 92 a4 o Both calculations are correct.
after jumping and 128 140
moving arms 34

Mark awarded for (a) (i) = 2 out of 2

() Complete Table 2.1 by writing in the average pulse rate for all students after both forms

of exercise.
[2]
(ii) Describe two variables in this investigation that have been controlled.
1 R?M"\Jﬂuhlhkdcqm 9 There is nothing relevant in this
e answer. Responses appear to be
2 pﬂr\'“d»mpﬂjq“m'-\/l'“jc‘rm‘j copies of row headings.
B Mark awarded for (a) (ii) = 0 out of 2
(iii) Explain why the students had to rest before carrying out the second exercise. e There is not quite enough in this
_l-uf?cl\)t{\.»\ec{kbga}(_be ................. answer to gain credit.
1

Mark awarded for (a) (iii) = 0 out of 1

(iv) State one variable that cannot be controlled during the exercise and describe the effect
of this variable on the results of the investigation.

variable ... e et T o e s Lt LLGBEk Jumping o 5'.‘..‘.].

MU WA arnmng R i N
effect on results ........ Ao S ayereoe polsk rote  (vecks | ) ’ )
Lpsl.minyies Gl mraw aa all obudents it @ The candidate’s answer is one

‘ ‘ o aspect of the independent variable,
...................................................................................................................................... but they have not Said hOW |t mlght
not be controlled. The rest of the
answer is a description of the effect
of the independent variable on the
dependent variable.

Mark awarded for (a) (iv) = 0 out of 2

Cambridge IGCSE Biology (0610)
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Example Candidate Response — low, continued

(b) (i) Plot a bar chart of the data in Table 2.1, for both the male and the female students, on
the grid.

®

i

\

? p\%br:s) PReer | PEeY Jomeey »

el
JumPiy) ‘ :l' rmm;ul“j
(i) State one similarity and one difference the effect of exercise has on males and females.

similarity A\p ke ) Yo RN et g kiar | Simegd has g

s | P l7_| rcde hylents
b I'_\J Fenxile & bodent

(6]

Examiner comments

6 Credit is given for a suitable
scale and correct plots.

Mark awarded for (b) (i) = 2 out of 4

G The similarity is acceptable but
the difference is related to resting,
not to an effect of exercise.

Mark awarded for (b) (ii) = 1 out of 2
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Example Candidate Response — low, continued

Example Candidate Responses: Paper 5

Examiner comments

(c) Fig. 2.1 shows a photomicrograph of a cross section of an artery from a mammal.

Fig. 2.1

(i) Make a large diagram of this cross section to show the layers forming the wall of the
artery.

L5 e

(3]

0 The drawing is a suitable size
but it is incomplete.

Mark awarded for (c) (i) = 1 out of 3
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Example Candidate Response — low, continued Examiner comments

(i) Measure the diameter of the lumen of the artery between points X and Y on Fig. 2.1.
Include the unit.

. _ Q.2 e 0 e The measurement is incorrect
Diameter:of the ImMen:0n Fif: i1 s Bmsmmmssmimmssmisris i essmmsans s for Fig. 2.1. The measurement on
Draw a line in the same position on your drawing and measure the diameter of the lumen t_he drawmg IS acpeptable but the
on your drawing. line drawn is not in the correct

. 65 e place.
Diameter of the lumen on your drawing ..........ccccceiiiiiiiiiiiiiiic s

diameter of the lumen on your drawing
diameter of the lumen on Fig. 2.1

magnification =

Calculate the magnification of your drawing using the equation given and your answers.

Show your working. LS o

—_—

w\b,g‘ca.ai—bbvx_. B, B e

. .S 1162T91y
- 0 o The mark for calculating the
=Ll X magnification is allowed because
the candidate has used correct
0 x measurements.
|«
magnification [3] Mark awarded for (c) (i) = 2 out of 3

[Total: 19] | Total mark awarded = 8 out of 18
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How the candidate could have improved the answer

(a) The candidate needed to be clearer about the different types of variable in the investigation to avoid
confusion in the answer.

(a) (ii) The candidate needed to read the information more carefully to choose the correct variables.

(a) (iii) The candidate needed to be more precise to qualify how far the heart beat should be reduced. The
answer should be linked more clearly to the investigation which was measuring pulse rate.

(a) (iv) The candidate needed to choose a suitable variable in order to answer this question.

(b) (i) The candidate needed to label the y axis using the heading in Table 2.1. They should have drawn the
pairs of bars for each activity separated from each other.

(b) (ii) The difference should have been about an effect of jumping and moving arms on the pulse rates of
males and females.

(c) (i) The candidate needed to draw in the outer layer present in Fig. 2.1. They should have drawn the wavy
appearance of the inner lining more accurately.

(c) (ii) The candidate needed to measure more carefully. Their measurement was 4 mm different from the
actual measurement.

Common mistakes candidates made in this question

(a) (i) Poorly written figures.

(a) (ii) and (iv) Poor comprehension of the investigation leading to incorrect identification of variables.
Imprecise descriptions of variables.

(b) (i) Failing to separate the bars of the graph from each other.
(b) (ii) Using the data from resting pulse rates.
(c) (i) Poor observation of the detail of the inner surface of Fig. 2.1.

(c) (ii) Incorrect positioning of the line on the drawing. Including units with magpnification.
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Example Candidate Responses: Paper 6

4

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Biology (0610),
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 a range of candidate responses has been chosen as far as possible to exemplify high, middle
and low responses. Each response is accompanied by a brief commentary explaining the strengths and
weaknesses of the answers.

For each question, the response is annotated with clear explanation of where and why marks were awarded
or omitted. This 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 could
do to improve their answers. At the end of the booklet, there is a list of common mistakes candidates made
in their answers for each question.

This document provides illustrative examples of candidate work with Examiner commentary. These help
teachers to assess the standard required to achieve marks beyond the guidance of the mark scheme.
Therefore, in some circumstances, such as where exact answers are required, there will not be much
additional comment.

The questions, mark schemes and pre-release material used here are available to download as a zip file
from the School Support Hub as the Example Candidate Responses Files. The papers used in this
booklet are:

Question Paper 6, June 2016

Question paper | June 2016 Question Paper 61 (0610_s16_qp_61.pdf)

Mark scheme June 2016 Paper 61 Mark Scheme (0610_s16_ms_61.pdf)

Other past papers, Examiner Reports and other teacher support materials are available on the School
Support Hub www.cambridgeinternational.org/support

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 6

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level
response for each question. The candidate answers are set in a table. In the left-hand column are the
candidate answers, and in the right-hand column are the Examiner comments.

Example Candidate Response — Question 1, High Examiner comments

(i} Compara the aclivity of catalase In the potato pleces A, B and €.
The mark is awarded as

WG, AN, is. HORE. BN HENT. . 056 6. (4. %) | 1ng Candidate gives the
WINE T DEaAseEs. i G (W) A THE.. . LEAST.. £ LEAT,... | relative activities of all

three samples.

[ \ Examiner comments are

Answers are by real candidates in exam alongside the answers.
conditions. These show you the types of These explain where and
answers for each level. why marks were awarded.

This helps you to interpret
the standard of Cambridge
e exams so you can help

\thelr skills. J your learners to refine their

Q(am technique. /

Discuss and analyse the answers with
your learners in the classroom to improve

How the candidate could have improved the answer

(ay(iiy The candidate was awarded full marks but could have improved the column headings by expanding
them to ‘Number of bubbles / 3 min® and ‘Mean number of bubbles /3 min’ to make them maore
precise.

This section explains how the candidate could have
improved each answer. This helps you to interpret the
standard of Cambridge exams and helps your learners to
refine their exam technique.

Common mistakes candidates made in this question

(a)(i) The examiner was expecting candidates to use a ruler to determine the dimensions of the
pofaio pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
the column heading).

The most common error that candidates made was to state their measurements in centimetres and
not in millimetres (as stated in the table heading.)

Lists the common mistakes candidates made in
Often candidates lose marks because they answering each question. This will help your
misread or misinterpret the questions. learners to avoid these mistakes and give them the
best chance of achieving the available marks.
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Example Candidate Responses: Paper 6

Assessment at a glance

All candidates take three papers. Candidates who have studied the Core subject content, or who are
expected to achieve a grade D or below, should be entered for Paper 1, Paper 3 and either Paper 5 or Paper
6. These candidates will be eligible for grades C to G. Candidates who have studied the Extended subject
content (Core and Supplement), and who are expected to achieve a grade C or above, should be entered for
Paper 2, Paper 4 and either Paper 5 or Paper 6. These candidates will be eligible for grades A* to G.

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice guestions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the Core
subject content

MAssessing grades C-G
Externally assessed

All candidates take

either:;

Paper 5 1 hour 15 minutes
Practical Test 20%
40 marks

Cuestions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the
Extended subject content (Core and
Supplement)

Assessing grades A*-G
Externally assessed

or:

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Teachers are reminded that the latest syllabus is available on our public website at
www.cambridgeinternational.org and the School Support Hub at www.cambridgeinternational.org/support
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Example Candidate Responses: Paper 6

Paper 6 — Alternative to Practical

Question 1

Example Candidate Response — Question 1, High Examiner comments

1 Metabolic reactions. in cells produce toxic chemicals which can be converted to harmless or less
toxic chemicals. '

' Hydrogen peroxide s broken down using the enzyme catalase which s found in most cells,
Fig. 1.1 shows this reaction.

catalase
hydrogen peroxide » water and oxygen
2H,0, 2H,0 + O,
-

Fig. 11

A student investigated the effect of alcohol (ethanal) on the activity of catalase found in potato,
using three piscas of potato cut to the same size,

Fig. 1.2 shows these pieces of potato.

| height. /' b
width
length
A B c o Note how the candidate
has crossed out the
Fig.1.2 answers they did not want

to be marked. Doing this
makes it very clear to the
Record your results.in Table 1.1. : Examiner which text is the
intended answer.

(a) (i) Measure the length, width and height of-one of these pigces of potato.

Table 1.1

length of potato piece | width of potato piece height of potaio piece The candidate gives three
Jmm /mm : fmm accurate measurements,

. . ins the mark.
o e o s o ey o SO gains

[1] | Mark awarded for 1(a)(i)
=1 out of 1

Step 1 The sludent labelled six test-tubes, 1, 2, 3, 4, 5, and 6 and used a syringe to add 10cm®
of hydrogen peroxide salution to each of the test-tubes.

Step2 They ciit potato piece A to obiain two slices of similar size. .
Step3 The student placed the fres end of a delivery tube into a large test-tube containing water,

Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in
test-tube 1.

Step5 The student immediately placed the rubber bung attached to the del'rlw.iery tube inte
test-tube 1 and pushed it in as tightly as possible, as shown In Fig. 1.8,

Cambridge IGCSE Biology (0610) 7



Example Candidate Responses: Paper 6

Example Candidate Response — Question 1, High Examiner comments
delivery tube

hydrogen peroxide—-~
solution ;

potato slice——

Fig. 1.3

Step 6 They counted the number of bubbles released from the delivery tuberin Sminutes.

Step7 The student repeated steps 4-6 for the second slice of potato piece A using test-tube 2.
Step 8 They repeatad steps 2-7 for potato plece B L!sing test-tubes 3 and 4.
Step @ They repeated steps 2-7 for potato piece G using test-fubes 5 and 6.
The student used a tally to count the number of bubbles.

Fig. 1.4 shows their tally count.

Al JHT A2 i

B1 IHT T JHT I B2 JHT ]

C1 N C2 LT
Fig. 1.4

HEAN  caLtaanonts

A S*3 . 4
2

B Ab J-*ZM = _{4,,5‘

Cc _.__.-—-——-‘“A 2440 = M
e
(ii) Prepare a table to record the student’s results.
Your table should show:

*  the numbers of bubbles produced by each slice of potato in 3 minutes
*  the mean number of bubbles produced by each of potato piece A, B and C.

Complete your table using the results from Fig. 1.4.

PoTO | BUBBIES &
DEEs | PRODXED in Benia| HEOA 0F bty
A, 5 i
A 3
o) A& 4 The table is drawn neatly
61_ 5 with an appropriate number
A4 of cells; all column
C.i A, headings are adequate and
A the unit is given; data is
Cl do :, entered correctly.

5] Mark awarded for 1(a)(ii)
=5outof 5
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Example Candidate Responses: Paper 6

Example Candidate Response — Question 1, High

potato slice to the hydrogen peroxide solution and connecting the test-tube to the bung
of the delivery tube.

...................................................................................................................................... [1]
{ii) Explain why the bung of the delivery tube must fit tightly into the test-tube.
PECAVSE.. THERE. (k..M. LN 0F . Op M. TE..AR..
QUTIDE..... AND.... Al JUE.. Oy DEDNED ... 5. PSS
HEQIUH....THE, ... D&m\fEQ}TUE%E ....................................................... 2]

(c) The pieces of potato that the student used ‘in their investigation were soaked ini different
concentrations of alcohol for 24 hours. :

* . Polalo pisce A was soaked in 20% alcohol.
+  Potato piece:-B was soaked in 2% alcohal.
*  Potato piece C was soaked in 10% alcohol.
(i) Suggest the relationship between the number of bubbles and the activity of catalase.
AROONT OF | AULOHRL .ib... ok, NE... CRELES... IR, SOMER. .. TREAS

AID
THE  AlLcHOL  (NOLERIST. (... STORE_THE._ AN _O¢ . TUE. CATAWIE . [1]
o LEST RURBLES Afs RODXED

(i} Compars the activity of catalase In the potato pieces A, B and C.
THE.. A . ... WORE. EERUENT . M., £4E. ... (A4S looblaa),

(iif) Predict the number aof bubbles that would be produced in 3 minutes if a pisce of potata
was soaked in 50% alcohal before being placed in hydrogen peroxide solution.

T Y. B Es. M. & 00y 200, 4. 00 0% ........[1]

Examiner comments

The candidate essentially
re-states the information
given in the stem, and
does not answer the
question.

Mark awarded for 1(b)(i)
=0 out of 1

The candidate is awarded
one mark for ‘prevents
leakage of oxygen / all
oxygen collected’ (with
benefit of doubt as the
answer is not expressed
clearly.) The candidate
does not refer to the
validity / consistency of the
results, so they do not gain
the second mark.

Mark awarded for 1(b)(ii)
=1 out of 2

The response is not ideal
as the candidate refers to
the amount of alcohol
instead of the alcohol
concentration but the mark
is awarded for the final
statement about reduced
activity of the catalase
resulting in fewer bubbles.

Mark awarded for 1(c)(i)
=1 out of 1

The mark is awarded as
the candidate gives the
relative activities of all
three samples.

Mark awarded for 1(c)(ii)
=1 out of 1

The candidate reasons
correctly that the increased
alcohol concentration
would result in a bubble
number less than 4.
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Example Candidate Responses: Paper 6

10

Example Candidate Response — Question 1, High

(d) (i) State one variable that has been controlled in the student’s investigation.

Desaribe how this variable was controlled.

- Yo gmc.uni' o o

Q—d!flCi& JQ %5 D fﬂfJ" {'ﬁé‘l’ by

(li) The method of measuring.the oxygen gas produced is a source of error,

State one reasan why this method is a source of error,

i, e kbl dedivesed).. .. .

Suggest how to improve the method to minimise this error.

Repedt.. e exppamed. ot el ond. Je o ...

L LT e

Tl

(i) Identify the source of amer in stap 2. State why this is 2 source ol error,
Az side om. sitos. . ot idéial . ........

source of Bror ...
reason . AS..Xe. D3 o o e Sone.. e numbe ot
bbbl wnll... e diffeeat . ske.

----------------------------------------------------------------------------------------------------------------------------------------

(v} Doscribe a control expermeant that the studant could canry out for this investigation.

{mmmmymmwm PR ... kyam;gm

B

11111111

(v) Predict tha result expacted from the control experiment described In (fv).
e il bR xo..

Examiner comments

Mark awarded for 1(c)(iii)
=1 out of 1

A valid variable was
selected. It would be
preferable to state volume
or concentration of
hydrogen peroxide rather
than amount. A correct
method of control is given.

Mark awarded for 1(d)(i)
=2 out of 2

The reason given needs to
be more specific by
explaining why counting
bubbles is unreliable. For
example, bubbles will vary
in size. The improvement is
acceptable.

Mark awarded for 1(d)(ii)
=1 out of 2

A correct source of error
but an inadequate reason.
The candidate needs to
refer to surface area or the
number of catalase
molecules available.

Mark awarded for 1(d)(iii)
=1 out of 2

The candidate gains a
mark for saying that the
same experimental
procedure would be used.
Using water instead of
hydrogen peroxide would
not be a control for this
experiment.

Mark awarded for 1(d)(iv)
=1 out of 2

Although the control in (iv)
was incorrect, this
prediction was awarded a
mark on the basis of error-
carried-forward.
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Example Candidate Response — Question 1, High Examiner comments
, ) ) , o Mark awarded for 1(d)(v)
(8} State one safoty precaution requirad when ethanol is used in an investigation. =1 out of 1

s patod.. sof e@gﬂn.smmnlgﬁam

A correct safety precaution
stated.

S — wemsssnsssssmmmssro[ 1]

{f) In an investigation into the effects of alcohol on the nervous system, people were. asked to Mark awarded for 1(e)
carry out a test on their reaction time. =1 out of 1

The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button.

The time taken to press the button was recorded by the computer.

This was their reaction time.

Twenty people werg _tested before and after consuming a drink containing the same
concentration nf

Table 1.2 shows the results of this Investigation.

Table 1.2
test reaction time before reaction ime after
erson cansuminig alcohol cohsuming alcohol
P /milliseconds /milliséconds

1 272 322

2 310 350 .

3 205 270

4 243 200

5 240 - 308

8 264 | 315

7 201 238

8 262 300

9 225, R 252 -
10 235 278

1 205 253

12 247 271

13 228 288

14 194 20

15 206 . 239

18 309 340

17 223 261

18 243 286

19 270 318

20 180 225
mean 240 Ko

{i) Calgulate the mean for the reaction time after consuming alcohal.
The mean is calculated

Write your answer in Table 1.2, (1] accurately

Mark awarded for 1(f)(i)
=1 out of 1
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Example Candidate Responses: Paper 6

12

Example Candidate Response — Question 1, High Examiner comments

(i) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcchol.

RE AN s i "
nKE [/ I |
ds % | l
m:“':lf'r‘h I :
20} '
202 L
P (o o JH0 PENENEPEEL NERDT A RN RRPEE NS TN RN R
The axes are labelled
correctly and the scale on
the y-axis is even. Both
plots are accurate.
Columns are of equal
width, not touching and

before consumip ofer occupy more than half the

0. 0cohol onsimiyy olicko & (3 | grid on the y-axis.
(i) The range of reaction times recorded beforé consuming alcohol is 180-310 milliseconds. | Mark awarded for 1(f)(ii)
Use Table 1.2 to identify the range of raac.tion times recorded after consuming alcohol. =3outof3
225 282 - 2. milissconds[1] | Incorrect range given.

[Total: 271 | Mark awarded for 1(f)(iii)
=0 out of 1

Total mark awarded =
21 out of 27

How the candidate could have improved the answer

(a)(ii)

(b)(i)

(b)(ii)

(c)(i)

The candidate was awarded full marks but could have improved the column headings by expanding
them to ‘number of bubbles / 3 min’ and ‘Mean number of bubbles / 3 min’ to make them more
precise.

The candidate could have improved by reading the question more carefully and thinking about their
response, as they did not answer the question posed. It was necessary to give a response along the
lines of preventing leakage of oxygen, or that bubbles could be counted as soon as the reaction
starts.

The instruction in the question was to ‘explain’ and the question carries two marks, which usually
indicates that two distinct points are needed. The candidate provided one point only. The candidate
would have gained full marks if there was reference to the validity / consistency of the results. The
candidate could also have stated their answer more clearly.

Although the candidate was given the benefit of the doubt and awarded the mark, candidates should
be encouraged to use the correct scientific vocabulary and refer to ‘volume’ or ‘concentration’ and
not ‘amount'.
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(d)(i)

(d)(ii)

(d)(iii)

(d)(iv)

(d)v)

(f)(i)
(f)ii)

Example Candidate Responses: Paper 6

All the material required for full marks is present, but it could have been expressed more clearly.

The candidate could improve by deciding what to write before putting pen to paper. On a minor point,
it is preferred that chemical names are written, rather than the symbols given. In this instance, 2H202
indicates ‘two molecules of hydrogen peroxide’.

The candidate could improve by explaining why counting bubbles is an unreliable method. This could
be that bubbles vary in size, or that small bubbles might not be counted.

The candidate gains one mark from what is written in total. Ideally, the source of error needs to say
that the imprecise method of cutting leads to different sized pieces of potato. The candidate then
needs to give a reason for it being a source of error, i.e. it would mean different surface areas of
potato / different numbers of catalase molecules exposed to hydrogen peroxide solution, thus the
volume of oxygen released would vary.

The response could have been improved by having a control that eliminated the effect of alcohol. For
example, soaking the potato in water and not in alcohol.

The candidate was awarded a mark for stating the result that would have been obtained if their
control suggestion had been carried out; the follow-through reasoning was appropriate.

A minor improvement would be to label the y-axis ‘mean reaction time / ms’.

The candidate got the lower end of the range incorrect: the correct range was 220 — 350.

Cambridge IGCSE Biology (0610) 13
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Example Candidate Response — Question 1, Middle

1 Metabolic reactions in cells produce toxic cheimicals which can be converted to harmiess or less
toxic chemicals.
Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells.
Fig. 1.1 shows this reaction.

catalase

hydrogen peroxide:

» water and oxygen
2H,0, ]

2H,0 + 0O,
Fig. 1.1

A student investigated the effect of alcohol-{ethanol) on the-activity of catalase found in potato,
using three pieces of polalo cut o the same size.

Fig. 1.2 shows these pieces of potato.

o

height /"

width

length .
A B c

Fig.1.2

(a) (i) Measure the length, width and height of one of these pigces of potato.

Record your results in Tablg. 1.1, -

Table 1.1
length of potato plece width of potato piece height of potato piece
~ /mm /mm /mm
2o ity @) o 10

(11

Step 1 The student labelled six test-tubes, 1, 2, 8, 4, 5, and 6 and used a syringe to add 10em®

of hydrogen: peroxide solution 1o each of the test-tubes.
Step 2
Step 3
Step 4

They cut potato piece A to obtain tworslices of similar size.
The student placed the free and of a dalivery tube into a large test-tube containing water,

They placed one of the slices of potats piece A into the hydrogen peroxide solution in
test-tube 1.

Step5  The studert immedialely placed the rubber bung attached to the delivery tube into

test-tube 1 and pushed it in as lighily as possible, as shown in Fig. 1.3.

delivery tube
bubhle

waterin large
test-iube

emply beaker
solution Pty

Examiner comments

o An incorrect answer has
been crossed out and
replaced with the correct
answer. It is important that
incorrect answers are
clearly crossed out. If two
conflicting answers are
given, no marks are
awarded.

Mark awarded for 1(a)(i)
=1 out of 1
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Example Candidate Response — Question 1, Middle Examiner comments
| Step6 They counted the number of bubbles released from the delivery tube in 3 minutes. [

Step &
Step 7 The student repeated steps 4-6 for the second slice of potalo piece A usir-\g tesi-ube 2.
Step 8 They repeated steps 2-7 for potato piece B using test-tubes 3 and 4.

Step @+ They mpeﬁed steps 2-7 fdlrpotato plece C using test-tubes 5 and 6.

The student used a tally to count the-number of bubbies.

Fig. 1.4 shows their tally count. -
4 .

At IS Y - (1 )

' g .
B1 BT 0 1E v B2 [MT WM 1
ClOMTMEN \% G2 MM 1D

Fig. 1.4

(ii) Prepare atable to record the student's results.
Your table should show:

+ the numbers of bubbles produced by each slice of potato in 3 minutes
*  the mean number of bubbles produced by each of potato piece A, B and C.

Complete your table using the results from Fig. 1.4.

b A v
W : potalp pieen

the number of bubbles and
the mean (number of
bubbles), so a mark is lost.

f N © P
'.u AL ‘i 1 il ’ o
— 5 | 3 The candidate produces a
oD TG 0 e e table with the correct
i TNoes d ; number of columns and
dobles | rows. The data entered is
| prodused | | correctly. However, the
i - ; o
nenn 4 4 < )i J units are missing from both

Mark awarded for 1(a)(ii)
=4 outof 5

(5]

(b) (i) Suggest why the free end of the delivery tube was placed in the water before adding the | The candidate gives a
potato slice to the hydrogen peroxide solution and connecting the test-tube to tha bung
of the delivery tube. correct response.

o e e, el .:t;‘......u]?.....owm G000, the....
s " " r Mark awarded for 1(b)(i)
AR SUe. ... contains... dhe . calalbae. %"m’— ------------------ =1 out of 1
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Example Candidate Response — Question 1, Middle
(iiy Explain why the bung of the delivery tube must fit tightly into the test-tube.

’TL.; ...... Qrmﬂ'%w

{c) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours. '

=  Potato piece A was soaked in 20% alcohol.
»  Potato piece B was soaked.in 2%-alcohal.
+  Potato piece C was soaked in 10% alcohol.

(i) Suggest the relationship between the number of bubbles and the activity of catalase.

%%&mhu;@&%mmxmmrm

{ii} Gompare the activity of catalase in the potato pleces A, B and C.
Thhe.aduiby A0 pdele.. e B wan a0 aodbe...........
nmmb&‘cfh{ﬂdwmﬁmaifmdm%ﬁ,nLWM[u

(i} Predict thé number of bubbles that would be produced in 3 minutes if & piece of potato
was soaked in 50% alcohol before being placed in-hydrogen peroxide solution.

oo

...................... i Q\O*Mlmhq_"’f[ﬂ

(d) (i) State one variable that has been controlled in the student's investigation.

Describe how this variable was controlled.

variable ..... ‘]ﬁnpem}m :

how it was controlled \cgudrgaumker‘cmjh,mmc}\
O ﬁ:c?.l?gle‘fhﬂfgmpwkum

Examiner comments

The answer does not make
sense, no marks are
awarded.

Mark awarded for 1(b)(ii)
=0 out of 2

The candidate states the
correct relationship.

Mark awarded for 1(c)(i)
=1 out of 1

The candidate starts
correctly by stating that B
had more (catalase)
activity, but does not
complete the answer by
relating this to the activity
of A and C. Quoting the
number of bubbles
produced is not explicit
enough.

Mark awarded for 1(c)(ii)
=0 out of 1

The prediction is incorrect.

Mark awarded for 1(c)(iii)
=0 out of 1

Temperature was not a
variable that was controlled
in this investigation, so
both parts of the answer
are incorrect.

Mark awarded for 1(d)(i)
=0 out of 2
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Example Candidate Response — Question 1, Middle

{ii) The method of measuring the oxygen gas produced is a source of errar.

State one reason why this method is a source of error.

Example Candidate Responses: Paper 6

Joddoles..producl...........
Suggest how to improve the method to minimisa this error.
By menuay.. Ao sebume. o cigen...

’E:m\u;esi bt? oriacionnp....... &Scm W%‘ﬂyﬂ”
Yas.....apporkuaz...

@

{iif) Identify the.source of arror in step 2. State whir this Is.a source of error.
P hrn Py el oinile.
source of airor .. m 'f.fm('“ﬂ{j. ........... o RN £
ciey... e Sdens. -

reason .0, the.....

(iv) ' Describe a contral experimant that the student could carry out for this investigation.+

@ dsing,... foe... 0. expecionenk. g kuk. umgo
f@%a bgdfcl ficce.... 8. ffc;\ﬁ}ca ..... ﬂnd:mi'm“

vl

{v) Predict the result expected from the ocn‘trdl'e:cperimem described in (iv).

i)

(e) State one safely precaution required whan ethariol is used in an investigation.

1]

ru.h‘ umﬂ’f Om%’m pm |

]

Examiner comments

The candidate correctly
identifies a source of error
and has suggests an
improvement that would
increase the accuracy of
the result.

Mark awarded for 1(d)(ii)
=2 out of 2

This answer does not
relate to step 2 (where no
ruler was used in cutting
the original slice into two
pieces).

Mark awarded for 1(d)(iii)
=0 out of 2

The candidate is awarded
a mark for stating that the
same experiment is
repeated. Using boiled
potato does not test the
effect of alcohol, so the
second mark is not
awarded.

Mark awarded for 1(d)(iv)
=1 out of 2

This is awarded one mark
on the basis of error-
carried-forward. The
candidate’s reasoning that
boiled potato would not
produce any oxygen is
correct.

Mark awarded for 1(d)(v)
=1 out of 1

The safety precaution is
accepted as valid.

Mark awarded for 1(e)
=1 out of 1

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, Middle Examiner comments

(f} In an investigation .into the effecls of alcchol on the nervous system, paople were asked to
carry out a test on their reaction time.

The person being tested looked at a coloured block on & computer screen.
As soon as the colour changed they pressed a button. '
The time taken to press the button was recorded by the computer.

This was their reaction time.

Twenty people were tested before and after consuming a drink containing the same
concentration of alcohol. i

Tahble 1.2 shows the restils of this investigation.

Table 1.2
test reaction .time bg(nre reaction time after |
consuming alcahol cansuming alcohol -
parson /miliseconds | /miliseconds
I 272 ' D

2 310 -850
L 225 . e 3
4 ) 243 290. L.
5 240 08
6 264 _ - 315 _
7 201, | es ]
8 263 _ 300
9 225, '- 252
10 235 278

e 225 | 258
12 247 271
13 228 266
14 194 ' 220
15 206 _ 239
18 309 340
17 223 261
18 243 286
19 270 318

20 180 225

mean 240 A0

' j The mean is calculated
(i} Calculate the mean for the reaction time after consuming alcchol. correctly.
Write your answer in Table 1,2, 1]

Mark awarded for 1(f)(i)
=1 out of 1
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Example Candidate Response — Question 1, Middle Examiner comments

(ii) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcohol.
4\
=~ .\'J AN
P\eQ‘ T l

. | | Marks are awarded as

Sl g Jyoseastus, T aasny columns are plotted
accurately, they are equal
width and not touching.
The y-axis is not fully
labelled and the scale on
the y-axis is uneven so one
mark is not awarded.

‘?'}&:' € E 0k g ; e venchon R ? .
\khore Coroung cfher conSumany ] Mark awarded for 1(f)(ii)
0l cvol ode gt =2outof 3

(iii) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds. )
The range is accurate.
Use Table 1.2 to identify the range of reaction times recorded after consuming alcohal.

A= A milliseconds [1] Mark awarded for 1(f)(iii)
=1 out of 1

[Total: 27]
Total mark awarded
=16 out of 27

How the candidate could have improved the answer

1(a)(ii) The candidate would have gained another mark by giving the headings as ‘number of bubbles / 3
min” and ‘mean number of bubbles / 3 min.’

1(b)(ii) The candidate could have improved by stating that if the bung does not fit tightly, oxygen will escape
from the apparatus. This will mean that the number of bubbles will be reduced and so results will not
be valid.

1(c)(ii) The candidate needed to take their answer further by stating that potato piece B had the greatest
catalase activity and A had the least ( and therefore, C was in between).

1(c)(iii) The candidate needed to base their prediction on the fact that A (soaked in 20% alcohol) produced
the smallest number of bubbles: mean of 4 bubbles / 3 min. Thus, soaking the potato piece in 50%
alcohol would not produce more bubbles than A. Any answer between 0 — 4 (bubbles / 3 min) was
acceptable.

1(d)(i) The candidate could have improved by reading the description of the investigation with more care
and then selecting a variable that was controlled. The method of controlling the variable would
depend on which one was selected. For example, the surface areas of the potato pieces were
controlled by cutting each piece to the same dimensions.

Cambridge IGCSE Biology (0610) 19



Example Candidate Responses: Paper 6

1(d)(iii) The candidate could have improved by reading step 2 carefully. No ruler was used. This resulted in
the two pieces having different dimensions. This would mean that the number of enzyme molecules
available would be different and so different volumes of gas would be produced.

1(d)(iv) The candidate could have improved by considering the information given about the treatment of the
pieces that resulted in the differing oxygen volumes. This treatment involved soaking in alcohol, so

the control must test whether this treatment was actually responsible for the differing volumes of gas
produced.

1(d)(v) The candidate could have improved this answer if the correct response to (d)(iv) had been given.

1 (f)(ii) An improvement would have been to label the y-axis correctly as “mean reaction time / ms.” Also
the scale on the y-axis between 280 and 300 should be made even.
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Example Candidate Response — Question 1, Low Examiner comments

1 Metabolic reactions in cells produce toxic chemicals which can be converted to harmless or less
toxic chemicals.

Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells.
Fig. 1.1 shows this reaction.
catalase

hydrogen peraxide water and oxygen
- 2H,0, 2H,0 + 0O,

Fig. 1.1

A student investigated the effect of aleohol (ethanol) on the activity of catalase Tound in potato,
using three pieces of potato eut to the same size.

Fig. 1.2 shows these pieces of potata.

i | height

.

width

length
A B c

Fig. 1.2
(a) () Measure ihe length, width and height of one of these pieces of potato.

Record your results in Table 1.1,

Table 1.1 The mark is not awarded as
the measurements are
length of potaio piece | width of potato piace | height of potato piece incorrect. It looks as if
/mm /mm /mm candidate has given them in
\ cm, not mm.
Bim \mm mm

(11| Mark awarded for 1(a)(i)
=0 out of 1

Step 1 The student labslled six test-tubes, 1, 2, 3, 4, 5, and 6 and usad a syringe to add 10em?
of hydrogen peroxide solution to each of the test-tubes.

Step 2 They cut potato piece A to obtain two slices of similar size.
Step3 The student placed the free end of a delivery tube inlo a large test-tube containing water.

Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in
test-tube 1.

Step5 The student immediately placed the rubber bung attached to the delivery tube into
test-tube 1 and pushed it in as tightly as possible, as shown in Fig. 1.3.

water in large
test-iube

hydrogen peroxide——=""1

empty beaker
solution Pty

potato slice———
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Example Candidate Response — Question 1, Low Examiner comments

Step8 They counted the number of bubbles released from the delivery tube in 2 minutes.
Step7 The student repeated steps 4-6 for ihe second slice of potato E::_agg —'&.- using test-tube 2.
Step 8 They repeated steps 2-7 for potato piece B using'test-tl.mes 3and 4,

Step9 They repeated staps 2-7 for potato piece C usingfest-tubes 5 and 6.

The student used a tally to count the number of bubbles.

Fig. 1.4 shows their tally count.

Al JHT Az Il

B JHE L LM B2 T 4]

C1 JHF Il G2 W
Fig.1.4

(ii) Prepare a table to record the student's results.
Your table should show:

*  the numbers of bubbles preduced by each slice of potato.in 3 minutes
*  the mean number of bubbles produced by 2ach of potato piece A7B and C.!

Complete your table using the results from Fig. 1.4.

The candidate is awarded
marks for drawing a table,
including an appropriate
number of cells, and
correctly calculating all three
means.

Nmbes o obles

enth elice
Q‘M:é ;31&0 " ‘:J,m“f"lb

The candidate is not
awarded the other two marks
because there is no heading
for the ‘potato piece’ column
and the number of bubbles
for A1 is incorrect.

Mark awarded for 1(a)(ii)
=3 outof 5
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Example Candidate Response — Question 1, Low

{(b) (i) Suggest why the frée end of the delivery tube was placed in the water before adding the
potato slice to the hydrogen peroxide solution and connecling the test-tube to the bung

%Om(m&ioﬂmw%bo*kmd&\udarf
lﬂ‘bbﬁaml{:mmﬂﬂwr}&’ﬁw%ﬁﬁ}’!ﬁbbeh%i

\Wjﬁtﬁlrﬁﬁ\eft ................................................................................... (1]

(i) E’}/(piain why the bung of the delivery tube must fit tightly into the test-tube.
(D) R nefhioer conecape
D .50...eo0s...0f.. 000l

{e) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.

* Potato piece A was soaked in 20% alcohal:
«  Potato piece B was soaked in 2%.alcohol. -
*  Potato piece € was soaked in 10% aleohol:
(i) Suggest the relationship betwesn the number of bubbles and the activity of catalase.

(i} Compare the activity of catalase in the potato pieces A, B and C. -
Mmo&eﬁ@ﬁm&
e[ 1]

(ili) Predict the number of bubbles that would be produced in 3 minutes if a piece of potato
was soaked in 50% alcohol before being placed in hydrogen peroxide solution.

Examiner comments

The candidate recognises
that it is important to have
the apparatus set up before
the start of the reaction but is
not awarded a mark because
no reference is made to
oxygen / gas produced
(either that it is prevented
from escaping or that all the
gas will be collected).

Mark awarded for 1(b)(i)
=0 out of 1

The candidate gains a mark
for stating that the results
would be accurate.

‘... nothing can escape’ is
too vague and so does not
gain a mark. It is essential
to say that oxygen / gas
cannot escape.

Mark awarded for 1(b)(ii)
=1 out of 2

The candidate is not
awarded a mark as the
answer is too vague and no
relationship is given.

Mark awarded for 1(c)(i)
=0 out of 1

The answer is not sufficiently
detailed to be awarded a
mark.

Mark awarded for 1(c)(ii)
=0 out of 1

The candidate gives a figure
that is too high, suggesting
that they do not understand
the experiment or the
results.

Mark awarded for 1(c)(iii)
=0 out of 1
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Example Candidate Response — Question 1, Low Examiner comments

(d) (i) State one variable that has been controlled in the student’s investigation. ‘Potato slice’ is not awarded
: a mark as it is unclear which

Describe how this variable was co;{tro[led. . .
aspect of the potato is being

variable . @%ﬁ!@ 2lice controlled. The mark for the

iable is actuall ded
how it was controlled £ ﬁﬁ}h &ﬁtﬁl" ‘(&4‘0@— 'F}ﬁ..,&ﬁ%ﬂlehﬁle& yanap’ Is actaly eviarde

in the second part of the
q%gjinlﬂ%ﬂc;g answer where it becomes

clear that it is the size that is
being controlled. The second
[2] mark is awarded for use of
the same size of potato in
each test.

Mark awarded for 1(d)(i)
=2 out of 2

(i) The method of measuring the oxygen gas produced is a source of error.

State one reason why this methed is 2 source of error.

000, e ndle.. af\eﬁﬁ’“m each deat=bie.

The candidate does not

identify a source of error in
Suggest how to improve the method to minimise this error. the method, and so cannot

e 8e 2ome Neloe. ... | suggestanimprovement

No marks are awarded.

Mark awarded for 1(d)(ii)

12] =0 out of 2
(i) Idenlify the source of ermr in siep 2. State why H‘ll a source of a One mark is awarded for
Q‘ stating that the two pieces of
source of error ...\ &0%\. tﬂé ..... %ﬁ %[D ‘%ﬂj@ Clﬁ.l..@:ﬁ& potato may not be identical

in size (taking what is written
] . in total.) The second mark
reason ..:.%[f......@;.".Qﬁ%..f%...D’ﬁlt.ﬂai:.h%"&q#guﬂ.“%ﬂmmm. Cannot be awarded as the
candidate does not explain
mmmm——— — L — s why differently sized pieces
would result in an error.
2]
Mark awarded for 1(d)(iii)
=1 out of 2

(iv) Describe a control experimant that the student could carry out for this investigation.

%}1 o No marks are awarded as

ben RS AE R ERS SRR b SRR R R R AR the Candidate does not
describe a suitable control
for this experiment.

Mark awarded for 1(d)(iv)
-] =0 out of 2
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Example Candidate Response — Question 1, Low Examiner comments

(v) Pregigt the result expected from the control experiment deseribed In (iv). Error-carried-forward is
@ﬁ"i@f ..... {ﬁﬁud& acceptable here. However,

no marks are awarded
PO U TSR PR URPUTPRRTOURON | | | because if a boiled enzyme

had been used, no gas
would have been produced.

Mark awarded for 1(d)(v)

=0outofl
(e} State one safety pracaution raquired when ethanol Is used in an invastigation.
E:‘b L E§> One mark is awarded for an
acceptable safety
s | GrecaUtion.

Mark awarded for 1(e)

=1 out of 1

() In an investigation into the effecls of alcohol on the nervous system, people were asked to
carry out a test on their reaction time.

The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button.

The tima taken to press tha button was recorded by the computer.

This was their reaction time.

Twenly people were tested before and after consuming a drink containing the same
concentration of alcohol.

Table 1.2 shows the results of this investigation.

Table 1.2
reaction time h%@ reaction fime after
p;.er::t:n consuming alcohol consuming alcohel
I'milliseconds /milliseconds
1 272 322
S
2 310 350 o
3 225 270
4 243 ) 290
5 240 _ 308
6 264 315
7 201 238
a8 282 300
g 205 252
10 235 278
191 225 " - 253
12 247 .- 271
13 228 266
14 194 220
15 206 239
16 309 340
17 223 281
18 243 2886
18 270 318
20 180 225
mean " 240 230
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Example Candidate Response — Question 1, Low

(i} Calculate the mean for the reaction time after consuming alechal.

Write your answer in Table 1.2. [1]

(i) Piot a bar chart 1o show the mean reaction time of the people tested before and after
consuming alcohol.

58 E %

80 -

/bﬁﬁb(e_ i \&3@‘( wEss b

3]

(iii) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds.
Use Table 1.2 to identify the range of reaction times recorded after consuming alcohaol.
P A ——

............ Hf}"-b milliseconds [1]

[Total: 27]

Examiner comments

The mean is calculated
accurately.

Mark awarded for 1(f)(i)
=1 out of 1

One mark is awarded for
accurately plotting both bars.
The other two marks are not
awarded as there is no label
on the y-axis and the bars
occupy less than half the
grid on the y-axis.

Mark awarded for 1(f)(ii)
=1 out of 3

It is unclear how the
candidate arrives at the
answer given, which is
incorrect.

Mark awarded for 1(f)(iii)
=0 out of 1

Total mark awarded

=10 out of 27

How the candidate could have improved the answer

1(a)(i) The candidate could have improved their answer by using the correct units. It is also worth noting
that if units are given in the column / row header, then units should not be repeated in the data cell.

If the candidate had measured the potatoes in cm and also changed the units in the table headings
to cm, the mark would have been awarded, since the units in the table and the data would have

matched.
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1(a)(ii) The candidate could have improved the answer by:

(b)(i)
(b)(ii)

(e)(i)

(c)(ii)

(c)(iii)

(d)(i)

(d)(ii)

(d)(iii)

(d)(iv)

(d)v)

(e)

(f)i)

(f)qiii)

e drawing lines with a ruler

e inserting outer borders to the table

e pre-planning the table (A2, B2 and C2 are obviously a late addition and squashed into the
available space)

arranging the pairs of test-tubes in two parallel columns

counting the tally marks more carefully

giving a heading for the potato piece column

putting units in the “mean” column heading.

The candidate could have improved the response by answering the question more fully.

The candidate could have improved the answer by being specific in the response. In this case, they
were not awarded a mark because they did not state specifically what was prevented from escaping
(gas/oxygen). Although they were awarded the mark for saying the experiment would be accurate,
an improved response would have been to say it would be more accurate.

This answer could have been improved by stating the relationship: the lower the concentration of
alcohol, the more bubbles were produced.

The candidate could have improved by being more detailed. They needed to state that sample B had
the highest catalase activity, followed by C, with A having the least activity.

The candidate needed to base the prediction on the fact that A (soaked in 20% alcohol) produced

the smallest number of bubbles: mean of 4 bubbles / 3 min. Thus, soaking the potato piece in 50%
alcohol would not produce more bubbles than A. Any answer between 0 — 4 (bubbles / 3 min) was
acceptable.

Although the candidate was awarded full marks for this question, they could have improved the
answer by stating the variable (size of potato piece) in the correct answer space.

The candidate could have improved by stating clearly a source of error in the measurement of the
oxygen, and then suggest a way of rectifying this. The most obvious error is that bubbles vary in
size, so counting them would not be a reliable method of estimating the total gas volume produced.
Any reasonable improvement would have gained the second mark.

The candidate could have improved on this answer by explaining that different sized pieces would
have different surface areas. This would mean that the number of enzyme molecules available would
be different and so different volumes of gas would be produced.

The candidate could have improved by considering the information given about the treatment of the
pieces that resulted in the differing oxygen volumes. This treatment involved soaking in alcohol, so
the control must test whether this treatment was actually responsible for the differing volumes of gas
produced. The candidate would have been awarded a second mark for saying that exactly the same
procedure would be followed with the control as in the investigation described.

The correct response for an error-carried-through mark to be awarded (i.e. the response to match
the incorrect control suggested) would be that no gas would be produced (as boiling would denature
the catalase).

An improvement would be to say that safety goggles should be worn.
The candidate could have improved the answer by labelling the y-axis (‘mean reaction time / ms’)

and using the height of the available graph paper more efficiently. The x-axis label could also have
been improved to ‘before drinking alcohol and ‘after drinking alcohol .

The improvement would be to quote a range (as given in the example provided in the question). The
correct answer was 220 — 350 (milliseconds).
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Common mistakes candidates made in Question 1

(a)()

(a)ii)

(b)(ii)

(c)(i)

(c)(iii)

The examiner was expecting candidates to use a ruler to determine the dimensions of the
potato pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
the column heading).

The most common error that candidates made was to state their measurements in centimetres and
not in millimetres (as stated in the table heading.)

The examiner was expecting candidates to construct a table with the correct number of cells and
with column headings, and to correctly record their data into the table.

A commonly mistake made by candidates was to omit the units (/ 3 min) from the column headings.
Some candidates could not count the tally signs correctly; it appeared that the sloping line denoting
‘6’ was not understood. Some candidates drew tables without using a ruler.

The use of ‘'suggest’ in the question indicated that the candidate is not expected to have met this
scenario previously. They are expected to provide a sensible reason for the action described, using
previous experimental experience.

A number of candidates incorrectly thought that the procedure described would prevent air (from the
atmosphere) entering the delivery tube.

The examiner was expecting the candidate to give a reason why the bung has to have a tight fit in
the test tube.

Some candidates incorrectly thought that a tightly fitting bung was there to prevent substances
entering the test-tube. It was common for candidates to refer to ‘fair tests’ rather than using a precise
term such as ‘accuracy’ or ‘validity’.

The examiner was expecting the candidate to apply general knowledge to a novel situation and state
the relationship between bubble numbers produced and catalase activity.

The most common error was to refer to the amount of alcohol rather than the percentage or
concentration of alcohol.

The examiner was expecting the catalase activity of all three potato pieces to be placed in order.

The most common errors were:
e restating the number of bubbles with no interpretation
e saying that sample B was more active than sample A, with no reference to the activity of
sample C.

The use of the word ‘predict’ in the question indicated that candidates were required to make a
logical connection between the pieces of information, in order to arrive at a certain number of
bubbles for the answer.

Many candidates stated a number of bubbles that was not based on the experimental results given.
It appeared that they were guessing.

The examiner was expecting a concise answer to ‘state one variable.’ The candidate was then
expected to state in words how the variable selected was kept constant.

The most common errors were:
e stating a variable that was not controlled in the experiment (such as temperature)
o stating ‘potato’ as the variable, and then in answer to the second part of the question saying,
‘the size was controlled’.
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(d)(ii)

(d)(ii)

(d)(iv)

(f)ii)

(f)iii)

Example Candidate Responses: Paper 6

These candidates were giving insufficient detail.

The examiner was expecting a concise reason for the oxygen measurement method to be a
source of error. The candidate was expected to apply general knowledge of the subject to
this novel situation and provide a possible modification to the method. There was no unique
answer.

A fairly common error was to say that the gas collected may not be oxygen and thus the gas must be
tested with a glowing match (or similar).

The examiner was expecting the candidate to refer to step 2 in the description of the

investigation. The single source of error had to be stated. Following on from this, the candidate
was expected to explain why it constituted a source of error.

Many candidates did not appreciate what ‘step 2’ involved (which was dividing a piece of potato
without using a ruler). Many assumed a ruler had been used and so gave inappropriate sources of
error. Even those who gave a correct source of error could not explain the reason.

The examiner was expecting the candidate to devise a control experiment and say what it would

entail. As there were two marks for the answer, the examiner was expecting two distinct points
to be made.

Many candidates appeared to be using controls that they were accustomed to use in class
experiments, but that were not applicable here, such as: boiled potato, no potato, boiled catalase, or
glass beads.

The candidate was expected to use logic to say what the results of the control experiment would be.

The most common error here was to quote a number of bubbles that bore no relationship to the
control suggested.

The examiner was expecting a concise description of a safety precaution that would be necessary
when using ethanol in a laboratory.

A significant number of candidates gave safety precautions that were unrelated to the use of ethanol.
The examiner was expecting a numerical response.

Very occasionally, the candidates calculated the mean incorrectly. A few candidates appeared not to
have calculators as they were manually adding up in the margins and then performing the division.

The candidate was expected to construct a bar chart on the grid provided.

The most common errors were:

¢ not labelling the y-axis
e omitting the units from the y-axis label
e drawing touching bars

The examiner was expecting a lower and an upper limit to be given for the range.

It was fairly common for the range to be selected incorrectly.
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Question 2

Example Candidate Response — Question 2, High Examiner comments

2 Fig.2.1is a photograph of a cross-section of a vascular bundle in a laal.
Line AB shows the length of the vascular bundle.

Fig. 2.1

(a) (i} Make a larga drawing to show the differenl regions of the vascular bundle shown in
Fig. 2.1.
Da not draw any individual cells,
Identify and label on your drawing tha position of the sylem vessel as shown in Fig. 2.1.

The candidate is awarded
marks: for all lines being
clear, single and unbroken;
the drawing is larger than the
photograph; the vascular
bundle is oval in shape, and
the areas of phloem and
xylem are shown; the correct
position of the required label.

One mark is not awarded
because two other areas

(visible in the photograph)
are not drawn.

Mark awarded for 2(a)(i)
=4 outof5

5l
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Examiner comments

Example Candidate Response — Question 2, High

{li} Messure the length of line AB as shown on Fig. 2.1, Include the unit.
Langth of AB 5:?”‘1*"1
hark on your drawing a line in the same position as AB.
Megsure the line you have drawn.
Length of line on drawing o AL

magnificaion = Iangm of line on drawing
length of AB

Calculate the magnification of your drawing using the information above and your
AMNSWETS. )

) - ¢ tn
Show your working. mﬁﬁ“‘#“""w = iaﬂjﬁﬂ 'f""{-#& M‘%
1) NV
S5

(3]

(iii) State one way visible in Fig. 2.1 in which the xylem vessal is diffarant fram the phloam
tube

TMF%m'ﬂbww%%%ﬁﬁW

................................... 1]

{b) The walls of xylem vessels are supported by a chemical called lignin, which can be stained by
8 red dya. This makes the xylam vessal wals easily seen when using a microscopa.

Use this information o plan I‘;-:g!au could find the positicn of the vascuar bundles in a stam..

e, beulde &7 ko Leost - Stukon o Mo oot gl
00 LT B 50 e o St k.. Comy T L%
Segny. gom loth fike. b precss 4. Jomelsg (s Sebuns)
Lo mm. o ook, Chn 844D Faes. 8 e My B toths

&n LJ;:}u.‘imE M Lawpone o sel® NMM%,#
He g 4B Uogpuiar baids G o Spaple - 125, % ¥ °,““”i|

LES 2016 OE1OEHMTE

Sernplly (g for G0rS i the Meadny, 0 B Uefauda burddL
Wi be tn & Bifuad  plhae on Cavh [a40 -

Both measurements are
accurate and the appropriate
units are given. The
magnification is calculated
correctly, rounded to a
sensible number and
expressed with a x sign.

Mark awarded for 2(a)(ii)
=3 outof 3

The photograph has a
phloem tube and a xylem
vessel labelled, so that a
direct comparison can be
made. The candidate has
taken the entire area of
phloem as one tube, and so
the answer is not correct.

Mark awarded for 2(a)(iii)
=0 out of 1

The candidate gains full
marks for cutting sections of
a suitable plant material,
adding the dye (to stain the
lignin) and then identifying
the vascular bundle by the
presence of the dyed
structures. The candidate
states that the cross sections
had a depth of 10 mm, which
is impractical, but this did not
detract from the marks.

Mark awarded for 2(b)
= 4 out of 4

Total marks awarded =

11 out of 13
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How the candidate could have improved the answer

(a)(i) The candidate could have improved their answer by examining the photograph more
carefully and indicating other areas on the diagram. It is not expected that candidates have
knowledge of vascular bundle structure (other than xylem and phloem), but it is expected
that they can examine a specimen and distinguish different areas.

(a)(iii) The candidate could have improved by examining the specimen more carefully.
(b) No major improvement required. It was not necessary (from the instructions) to carry out
the staining on five pieces of stem, but it was not incorrect to do so. The scientific principle

behind the repetition is sound. An improvement would have been to state an appropriate
thickness for the sections, but saying they were thin would have been sufficient.
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Example Candidate Response — Question 2, Middle Examiner comments

2 Fip. 2.1 is a photograph of a cross-section of a2 vascular bundle in a leaf,
Line AB shows the length of the vascular bundle.

phloem
tube

Fig. 2.1

{a) (1) Make a large drawing to show the different regions of the vascular bundle shown in
Fig. 2.1.
Do not draw any individual cells.

Identify and label on your drawing the position of the xylem vessel as shown In Fig. 2.1, Two marks are awarded
since: the diagram is
sufficiently large; and the
overall shape is oval, the
phloem area is shown and
there are three contiguous
xylem vessels.

Marks were not awarded
because: the lines are not
continuous, there are some
overlaps and the phloem is
shaded; only one other
area (the schlerenchyma)
is shown; and although
there is a label stating
‘xylem vessels’ the lines do
not end on the structures.

Note that strange labels
‘vacuole’, ‘guard cells’ and
‘chloroplasts’, appear.

Mark awarded for (a)(i)
Bl 1 =2 out of 5
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Example Candidate Response — Question 2, Middle

(i) DMeasure the [Bngth of line AE a5 shown:on Fig. 2.1. Include the unit.

Length of AB ... 2. 0%n~,

Mark on your drawing a line in the same position as AB.

MMeasura the Ene vou have drawn.

Length of ine on drawing . ‘j{"ﬂd'*"-n B
. length of line on drawing
magnification = ngt |HI-'IQH'L i:rf AB wing

Caloulats the magnification of your drawing using the Information above and your

_answara. "I.|r.1,'D
Show your working. =
= 1&}

magnification ... x"13:|‘ .........................

i) Stata ohe way ulaihle in an 2.1 in which the xylem vessel is different from the phlogm
tube,

e qn@awmb vessei o5, ooy, M‘W‘

PE T T PR PPREI P PR eae PP

{b) The walls of xylem vessels ars supporied by a chemical called lignin, which can be stained by
a red dye. This makes the xylem vessel walls easily seen when using a micrescopa.

Use this Informetion to planhow you could find the pesition of the vagcular bundles in a stem.
st Yo b o erdes Mot sedervessd, Mhsed Xt ke,
onsetvie Yo v Ve vies o Namile, osk. Gos.oxdoces  osgen.

ek c}aeé v TS g O A

' [Total: 13]

Examiner comments

The first measurement is
accurate, the second one
is not. The magnification
calculation is carried out
correctly.

Mark awarded for (a)(ii)
2outof 3

The correct comparison is
stated.

Mark awarded for (a)(iii)
=1 out of 1

The dye is added to stain
the xylem vessels and the
latter, is used to locate the
vascular bundle.

Mark awarded for (b)
=2 out of 4

Total marks awarded =
7 out of 13
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How the candidate could have improved the answer

(a)(i) The candidate could have improved by:
. drawing clear continuous lines and not shading parts of the diagram
. examining the photograph in more detail and drawing all the areas visible
e ensuring that label lines end on the intended structures.

(a)(ii) An improvement would have been to measure the length of the line drawn on the diagram more
accurately.

(b) The candidate could have improved by giving more detail of the planning, such as cutting a thin

section and giving the dye sufficient time to stain the xylem vessels. Dissecting the stem is not
appropriate.
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Example Candidate Response, Question 2, Low Examiner comments

2  Fig. 2.1 is a pholograph of a eross-section of & vascular bundle in a keaf.
Line AB shows the length of the vascular bundle.

Fig. 2.1

{a) () Make a large drawing to show the different regions of the vascular bundle shown in
Ei

ig. 2.1,
Do not draw any individual cells,

Identify and label on your drawing the position of the xylem vessel as shown in Fig. 21. | Two marks are awarded
since: the drawing is much
larger than the original
photograph; and the drawing
shows the area of phloem
plus three contiguous xylem
vessels (which is allowed as
representing the area of
xylem).

Marks were not awarded
since: the lines are not
single, clear and unbroken;
the candidate has ignored
the instruction given and has
drawn numerous cells with
many errors in line quality;
no other areas are defined
on the drawing; and the
candidate has not shown the
position of the xylem vessel.

Mark awarded for 2(a)(i)
5| =2outof 5
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Examiner comments

Example Candidate Response, Question 2, Low

{ily Weasure tha length of line AB as-showm.on Fig. 2.1, Include the unit.

Mark on your drawing a line in the same position as AB.

Cewm e 12 e,

Length of AB .........
£ =

Maazure tha line you have drawn.

Length of line on drawing ...... . o 0 VO
length of line on drawing
ification =
magn length of AB

Calcutate the magnification of your drawing usiiig the information above and' your

answers.
Show your working. -
o9
£q
1o o
magnification ... B ..

@

(iii) Siata one way visible in Fig. 2.1 in which the xylem vessel is different from the phloem
b,
K‘wmvﬂadmzlﬁ&mm&l'kﬂdmﬁﬂmpﬂmm
e e B4 e e hemtrn v rempeesesmesss e A e 010 1]

{b) The walls of xylem vessels-are-supported by & chamical callad ligrin, which can be stained by
a red dya. This makes the xymm vessal walls sasily seen whan using a microscope.

Use this informafion o plan hl:n-.l you could find the position of the vascular bundles in & stem.

+ Pud. e cvops.... % ..... Iﬁmn,‘mﬂm,sf&qm ..............................................

g os,

[Total: 13]

The candidate is awarded
marks for the accurate
measurement and units of
the line AB on the photo, and
for the correct measurement
of the line on their drawing.

The magnification calculation
is incomplete, so a mark is
not awarded here.

o Note that the candidate
has included ‘mm’ in the
magnification, which would
invalidate the answer even if
it were calculated correctly.

Mark awarded for 2(a)(ii)
=2 outof 3

The candidate is awarded
one mark for correctly
identifying a difference.

Mark awarded for 2(a)(iii)
=1 out of 1

The candidate appears to
have misunderstood the
information given, as the dye
is referred to as lignin. The
only mark awarded is for the
waiting period to give the
dye time to be absorbed.
The location of the vascular
bundle is insufficiently
explained.

Mark awarded for 2(b)
=1 out of 4

Total mark awarded =
6 out of 13
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38

How the candidate could have improved the answer

(a)i)

(a)(ii)

(a)(iii)

(b)

The candidate could have improved by:
e drawing areas (not individual cells)
e representing all the different areas visible in the photograph
e improving line quality and ensuring lines do not overlap
o following all instructions, particularly the instruction to label the xylem vessel.

The answer could be improved by the candidate completing the calculation and remembering that a
maghnification is not followed by units of length.

The sole improvement would be to use the correct tense (but this is a minor matter and does not
impact on the mark as the biology is perfectly clear).

The candidate could have improved the answer by having a better understanding of the question.
Reading the information given more carefully would have helped. The candidate needs to say that a
thin section of the stem is cut (otherwise any cell detail would not be visible under the microscope).

Common mistakes candidates made in Question 2

(a)()

(a)(ii)

(a)(ii)

(b)

The examiner was expecting a drawing, in pencil, showing the different regions of the vascular
bundle from the photograph provided. The candidate was expected to label a xylem vessel on the
drawing produced.

The majority of candidates drew cells and not areas of different cell types. Where cells were drawn

the line quality almost inevitably fell below the standard required as lines were numerous. Many of

those who drew areas of different cells used shading. The majority differentiated xylem and phloem
only. Many neglected to label an xylem vessel.

The examiner was expecting the candidate to make two linear measurements, using a ruler, and
to state these, giving appropriate units. These measurements should then be used to calculate the
magnification of the candidate’s drawing.

The most common error was not drawing the line AB on the diagram.

The examiner was expecting a brief description of a visible difference between a xylem vessel and a
phloem tube shown in the photograph.

Some candidates mistook the whole area of phloem tissue for one phloem tube.

The examiner was expecting a precise sequence of actions that would be carried out in order to
locate a vascular bundle. There were four marks available so the candidate was expected to give at
least four steps in the process they planned.

Many candidates had not planned the sequence of procedures before starting to write and so
produced rather muddled accounts. Common stages omitted were cutting a section and leaving time
for the dye to be absorbed by the lignin.
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	Question 1
	(a)(i)    The examiner was expecting candidates to use a ruler to determine the dimensions of the
	potato pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
	the column heading).
	(a)(ii)    The examiner was expecting candidates to construct a table with the correct number of cells and
	with column headings, and to correctly record their data into the table.
	(b)(i)    The use of ‘suggest’ in the question indicated that the candidate is not expected to have met this
	scenario previously. They are expected to provide a sensible reason for the action described, using previous experimental experience.
	(b)(ii)    The examiner was expecting the candidate to give a reason why the bung has to have a tight fit in
	the test tube.
	(c)(i)     The examiner was expecting the candidate to apply general knowledge to a novel situation and state
	the relationship between bubble numbers produced and catalase activity.
	(c)(ii)     The examiner was expecting the catalase activity of all three potato pieces to be placed in order.
	(c)(iii)    The use of the word ‘predict’ in the question indicated that candidates were required to make a
	logical connection between the pieces of information, in order to arrive at a certain number of bubbles for the answer.
	(d)(i)     The examiner was expecting a concise answer to ‘state one variable.’ The candidate was then
	expected to state in words how the variable selected was kept constant.
	(d)(ii)     The examiner was expecting a concise reason for the oxygen measurement method to be a
	source of error.  The candidate was expected to apply general knowledge of the subject to
	this novel situation and provide a possible modification to the method. There was no unique
	answer.
	(d)(iii)    The examiner was expecting the candidate to refer to step 2 in the description of the
	investigation. The single source of error had to be stated. Following on from this, the candidate
	was expected to explain why it constituted a source of error.
	(d)(iv)   The examiner was expecting the candidate to devise a control experiment and say what it would
	entail. As there were two marks for the answer, the examiner was expecting two distinct points
	to be made.
	(e)  The examiner was expecting a concise description of a safety precaution that would be necessary
	when using ethanol in a laboratory.
	(f)(iii)  The examiner was expecting a lower and an upper limit to be given for the range.
	Question 2
	(a)(i) The examiner was expecting a drawing, in pencil, showing the different regions of the vascular bundle from the photograph provided. The candidate was expected to label a xylem vessel on the drawing produced.
	(a)(ii) The examiner was expecting the candidate to make two linear measurements, using a ruler, and
	to state these, giving appropriate units. These measurements should then be used to calculate the
	magnification of the candidate’s drawing.
	(a)(iii) The examiner was expecting a brief description of a visible difference between a xylem vessel and a phloem tube shown in the photograph.
	(b)  The examiner was expecting a precise sequence of actions that would be carried out in order to locate a vascular bundle. There were four marks available so the candidate was expected to give at least four steps in the process they planned.
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