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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



Example Candidate Responses: Paper 4

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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Example Candidate Responses: Paper 4

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



Example Candidate Responses: Paper 4

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

8 Cambridge IGCSE Biology (0610)



Example Candidate Responses: Paper 4

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

, xm,xpw&hw, 'a_mwa i;c.\\'bm\ dx.xtm-.d{, "'rha\- is gains full marks.
| bng - preduced as o ve,m.\% t:»'} TELP\TG?\{_H\
and pfrwu\.t- mm-robac T%plrﬂ.hm.'\ and the
_bu.xld up 04-‘ kachc acid . (D:. ‘Lfmre.\'s. orond

- [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



Example Candidate Responses: Paper 4

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

10  Cambridge IGCSE Biology (0610)



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

Cambridge IGCSE Biology (0610)
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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

14  Cambridge IGCSE Biology (0610)
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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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16

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.

Cambridge IGCSE Biology (0610)
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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

Cambridge IGCSE Biology (0610) 17
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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’.

Cambridge IGCSE Biology (0610)
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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.

Cambridge IGCSE Biology (0610) 19
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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

Cambridge IGCSE Biology (0610)
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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.

Cambridge IGCSE Biology (0610)
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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)
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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.
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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 :

Cambridge IGCSE Biology (0610) 37



Example Candidate Responses: Paper 4

38

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.
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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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40

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
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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

Cambridge IGCSE Biology (0610)




Example Candidate Responses: Paper 4

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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42

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
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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
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80 :
nass of fish - = /]
millions 50 i
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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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48

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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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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50

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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52

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
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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.
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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.
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