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Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSE Biology (0610),
and to show how different levels of candidates’ performance (high, middle and low) relate to the subject’s
curriculum and assessment objectives.

In this booklet a range of candidate responses has been chosen as far as possible to exemplify high, middle
and low responses. Each response is accompanied by a brief commentary explaining the strengths and
weaknesses of the answers.

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

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

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

Question Paper 6, June 2016

Question paper | June 2016 Question Paper 61 (0610_s16_qp_61.pdf)

Mark scheme June 2016 Paper 61 Mark Scheme (0610_s16_ms_61.pdf)

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

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 6

How to use this booklet

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

Example Candidate Response — Question 1, High Examiner comments

(i} Compara the aclivity of catalase In the potato pleces A, B and €.
The mark is awarded as

WG, AN, is. HORE. BN HENT. . 056 6. (4. %) | 1ng Candidate gives the
WINE T DEaAseEs. i G (W) A THE.. . LEAST.. £ LEAT,... | relative activities of all

three samples.

[ \ Examiner comments are

Answers are by real candidates in exam alongside the answers.
conditions. These show you the types of These explain where and
answers for each level. why marks were awarded.

This helps you to interpret
the standard of Cambridge
e exams so you can help

\thelr skills. J your learners to refine their

Q(am technique. /

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

How the candidate could have improved the answer

(ay(iiy The candidate was awarded full marks but could have improved the column headings by expanding
them to ‘Number of bubbles / 3 min® and ‘Mean number of bubbles /3 min’ to make them maore
precise.

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

Common mistakes candidates made in this question

(a)(i) The examiner was expecting candidates to use a ruler to determine the dimensions of the
pofaio pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
the column heading).

The most common error that candidates made was to state their measurements in centimetres and
not in millimetres (as stated in the table heading.)

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

Cambridge IGCSE Biology (0610) 5



Example Candidate Responses: Paper 6

Assessment at a glance

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

Core candidates take:

Paper 1 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice guestions

Questions will be based on the Core
subject content

Assessing grades C-G
Externally assessed

and Core candidates take:

Paper 3 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

Questions will be based on the Core
subject content

MAssessing grades C-G
Externally assessed

All candidates take

either:;

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

Cuestions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

Extended candidates take:

Paper 2 45 minutes
Multiple Choice 30%
40 marks

40 four-choice multiple-choice questions

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

Assessing grades A*-G
Externally assessed

and Extended candidates take:

Paper 4 1 hour 15 minutes
Theory 50%
80 marks

Short-answer and structured guestions

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

Assessing grades A*-G
Externally assessed

or:

Paper 6 1 hour
Alternative to Practical 20%
40 marks

Questions will be based on the
experimental skills in Section 4

Assessing grades A*-G
Externally assessed

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

Cambridge IGCSE Biology (0610)
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Example Candidate Responses: Paper 6

Paper 6 — Alternative to Practical

Question 1

Example Candidate Response — Question 1, High Examiner comments

1 Metabolic reactions. in cells produce toxic chemicals which can be converted to harmless or less
toxic chemicals. '

' Hydrogen peroxide s broken down using the enzyme catalase which s found in most cells,
Fig. 1.1 shows this reaction.

catalase
hydrogen peroxide » water and oxygen
2H,0, 2H,0 + O,
-

Fig. 11

A student investigated the effect of alcohol (ethanal) on the activity of catalase found in potato,
using three piscas of potato cut to the same size,

Fig. 1.2 shows these pieces of potato.

| height. /' b
width
length
A B c o Note how the candidate
has crossed out the
Fig.1.2 answers they did not want

to be marked. Doing this
makes it very clear to the
Record your results.in Table 1.1. : Examiner which text is the
intended answer.

(a) (i) Measure the length, width and height of-one of these pigces of potato.

Table 1.1

length of potato piece | width of potato piece height of potaio piece The candidate gives three
Jmm /mm : fmm accurate measurements,

. . ins the mark.
o e o s o ey o SO gains

[1] | Mark awarded for 1(a)(i)
=1 out of 1

Step 1 The sludent labelled six test-tubes, 1, 2, 3, 4, 5, and 6 and used a syringe to add 10cm®
of hydrogen peroxide salution to each of the test-tubes.

Step2 They ciit potato piece A to obiain two slices of similar size. .
Step3 The student placed the fres end of a delivery tube into a large test-tube containing water,

Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in
test-tube 1.

Step5 The student immediately placed the rubber bung attached to the del'rlw.iery tube inte
test-tube 1 and pushed it in as tightly as possible, as shown In Fig. 1.8,

Cambridge IGCSE Biology (0610) 7



Example Candidate Responses: Paper 6

Example Candidate Response — Question 1, High Examiner comments
delivery tube

hydrogen peroxide—-~
solution ;

potato slice——

Fig. 1.3

Step 6 They counted the number of bubbles released from the delivery tuberin Sminutes.

Step7 The student repeated steps 4-6 for the second slice of potato piece A using test-tube 2.
Step 8 They repeatad steps 2-7 for potato plece B L!sing test-tubes 3 and 4.
Step @ They repeated steps 2-7 for potato piece G using test-fubes 5 and 6.
The student used a tally to count the number of bubbles.

Fig. 1.4 shows their tally count.

Al JHT A2 i

B1 IHT T JHT I B2 JHT ]

C1 N C2 LT
Fig. 1.4

HEAN  caLtaanonts

A S*3 . 4
2

B Ab J-*ZM = _{4,,5‘

Cc _.__.-—-——-‘“A 2440 = M
e
(ii) Prepare a table to record the student’s results.
Your table should show:

*  the numbers of bubbles produced by each slice of potato in 3 minutes
*  the mean number of bubbles produced by each of potato piece A, B and C.

Complete your table using the results from Fig. 1.4.

PoTO | BUBBIES &
DEEs | PRODXED in Benia| HEOA 0F bty
A, 5 i
A 3
o) A& 4 The table is drawn neatly
61_ 5 with an appropriate number
A4 of cells; all column
C.i A, headings are adequate and
A the unit is given; data is
Cl do :, entered correctly.

5] Mark awarded for 1(a)(ii)
=5outof 5

8 Cambridge IGCSE Biology (0610)



Example Candidate Responses: Paper 6

Example Candidate Response — Question 1, High

potato slice to the hydrogen peroxide solution and connecting the test-tube to the bung
of the delivery tube.

...................................................................................................................................... [1]
{ii) Explain why the bung of the delivery tube must fit tightly into the test-tube.
PECAVSE.. THERE. (k..M. LN 0F . Op M. TE..AR..
QUTIDE..... AND.... Al JUE.. Oy DEDNED ... 5. PSS
HEQIUH....THE, ... D&m\fEQ}TUE%E ....................................................... 2]

(c) The pieces of potato that the student used ‘in their investigation were soaked ini different
concentrations of alcohol for 24 hours. :

* . Polalo pisce A was soaked in 20% alcohol.
+  Potato piece:-B was soaked in 2% alcohal.
*  Potato piece C was soaked in 10% alcohol.
(i) Suggest the relationship between the number of bubbles and the activity of catalase.
AROONT OF | AULOHRL .ib... ok, NE... CRELES... IR, SOMER. .. TREAS

AID
THE  AlLcHOL  (NOLERIST. (... STORE_THE._ AN _O¢ . TUE. CATAWIE . [1]
o LEST RURBLES Afs RODXED

(i} Compars the activity of catalase In the potato pieces A, B and C.
THE.. A . ... WORE. EERUENT . M., £4E. ... (A4S looblaa),

(iif) Predict the number aof bubbles that would be produced in 3 minutes if a pisce of potata
was soaked in 50% alcohal before being placed in hydrogen peroxide solution.

T Y. B Es. M. & 00y 200, 4. 00 0% ........[1]

Examiner comments

The candidate essentially
re-states the information
given in the stem, and
does not answer the
question.

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

The candidate is awarded
one mark for ‘prevents
leakage of oxygen / all
oxygen collected’ (with
benefit of doubt as the
answer is not expressed
clearly.) The candidate
does not refer to the
validity / consistency of the
results, so they do not gain
the second mark.

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

The response is not ideal
as the candidate refers to
the amount of alcohol
instead of the alcohol
concentration but the mark
is awarded for the final
statement about reduced
activity of the catalase
resulting in fewer bubbles.

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

The mark is awarded as
the candidate gives the
relative activities of all
three samples.

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

The candidate reasons
correctly that the increased
alcohol concentration
would result in a bubble
number less than 4.

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

(d) (i) State one variable that has been controlled in the student’s investigation.

Desaribe how this variable was controlled.

- Yo gmc.uni' o o

Q—d!flCi& JQ %5 D fﬂfJ" {'ﬁé‘l’ by

(li) The method of measuring.the oxygen gas produced is a source of error,

State one reasan why this method is a source of error,

i, e kbl dedivesed).. .. .

Suggest how to improve the method to minimise this error.

Repedt.. e exppamed. ot el ond. Je o ...

L LT e

Tl

(i) Identify the source of amer in stap 2. State why this is 2 source ol error,
Az side om. sitos. . ot idéial . ........

source of Bror ...
reason . AS..Xe. D3 o o e Sone.. e numbe ot
bbbl wnll... e diffeeat . ske.

----------------------------------------------------------------------------------------------------------------------------------------

(v} Doscribe a control expermeant that the studant could canry out for this investigation.

{mmmmymmwm PR ... kyam;gm

B

11111111

(v) Predict tha result expacted from the control experiment described In (fv).
e il bR xo..

Examiner comments

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

A valid variable was
selected. It would be
preferable to state volume
or concentration of
hydrogen peroxide rather
than amount. A correct
method of control is given.

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

The reason given needs to
be more specific by
explaining why counting
bubbles is unreliable. For
example, bubbles will vary
in size. The improvement is
acceptable.

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

A correct source of error
but an inadequate reason.
The candidate needs to
refer to surface area or the
number of catalase
molecules available.

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

The candidate gains a
mark for saying that the
same experimental
procedure would be used.
Using water instead of
hydrogen peroxide would
not be a control for this
experiment.

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

Although the control in (iv)
was incorrect, this
prediction was awarded a
mark on the basis of error-
carried-forward.

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, High Examiner comments
, ) ) , o Mark awarded for 1(d)(v)
(8} State one safoty precaution requirad when ethanol is used in an investigation. =1 out of 1

s patod.. sof e@gﬂn.smmnlgﬁam

A correct safety precaution
stated.

S — wemsssnsssssmmmssro[ 1]

{f) In an investigation into the effects of alcohol on the nervous system, people were. asked to Mark awarded for 1(e)
carry out a test on their reaction time. =1 out of 1

The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button.

The time taken to press the button was recorded by the computer.

This was their reaction time.

Twenty people werg _tested before and after consuming a drink containing the same
concentration nf

Table 1.2 shows the results of this Investigation.

Table 1.2
test reaction time before reaction ime after
erson cansuminig alcohol cohsuming alcohol
P /milliseconds /milliséconds

1 272 322

2 310 350 .

3 205 270

4 243 200

5 240 - 308

8 264 | 315

7 201 238

8 262 300

9 225, R 252 -
10 235 278

1 205 253

12 247 271

13 228 288

14 194 20

15 206 . 239

18 309 340

17 223 261

18 243 286

19 270 318

20 180 225
mean 240 Ko

{i) Calgulate the mean for the reaction time after consuming alcohal.
The mean is calculated

Write your answer in Table 1.2, (1] accurately

Mark awarded for 1(f)(i)
=1 out of 1

Cambridge IGCSE Biology (0610) 11
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Example Candidate Response — Question 1, High Examiner comments

(i) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcchol.

RE AN s i "
nKE [/ I |
ds % | l
m:“':lf'r‘h I :
20} '
202 L
P (o o JH0 PENENEPEEL NERDT A RN RRPEE NS TN RN R
The axes are labelled
correctly and the scale on
the y-axis is even. Both
plots are accurate.
Columns are of equal
width, not touching and

before consumip ofer occupy more than half the

0. 0cohol onsimiyy olicko & (3 | grid on the y-axis.
(i) The range of reaction times recorded beforé consuming alcohol is 180-310 milliseconds. | Mark awarded for 1(f)(ii)
Use Table 1.2 to identify the range of raac.tion times recorded after consuming alcohol. =3outof3
225 282 - 2. milissconds[1] | Incorrect range given.

[Total: 271 | Mark awarded for 1(f)(iii)
=0 out of 1

Total mark awarded =
21 out of 27

How the candidate could have improved the answer

(a)(ii)

(b)(i)

(b)(ii)

(c)(i)

The candidate was awarded full marks but could have improved the column headings by expanding
them to ‘number of bubbles / 3 min’ and ‘Mean number of bubbles / 3 min’ to make them more
precise.

The candidate could have improved by reading the question more carefully and thinking about their
response, as they did not answer the question posed. It was necessary to give a response along the
lines of preventing leakage of oxygen, or that bubbles could be counted as soon as the reaction
starts.

The instruction in the question was to ‘explain’ and the question carries two marks, which usually
indicates that two distinct points are needed. The candidate provided one point only. The candidate
would have gained full marks if there was reference to the validity / consistency of the results. The
candidate could also have stated their answer more clearly.

Although the candidate was given the benefit of the doubt and awarded the mark, candidates should
be encouraged to use the correct scientific vocabulary and refer to ‘volume’ or ‘concentration’ and
not ‘amount'.

Cambridge IGCSE Biology (0610)




(d)(i)

(d)(ii)

(d)(iii)

(d)(iv)

(d)v)

(f)(i)
(f)ii)

Example Candidate Responses: Paper 6

All the material required for full marks is present, but it could have been expressed more clearly.

The candidate could improve by deciding what to write before putting pen to paper. On a minor point,
it is preferred that chemical names are written, rather than the symbols given. In this instance, 2H202
indicates ‘two molecules of hydrogen peroxide’.

The candidate could improve by explaining why counting bubbles is an unreliable method. This could
be that bubbles vary in size, or that small bubbles might not be counted.

The candidate gains one mark from what is written in total. Ideally, the source of error needs to say
that the imprecise method of cutting leads to different sized pieces of potato. The candidate then
needs to give a reason for it being a source of error, i.e. it would mean different surface areas of
potato / different numbers of catalase molecules exposed to hydrogen peroxide solution, thus the
volume of oxygen released would vary.

The response could have been improved by having a control that eliminated the effect of alcohol. For
example, soaking the potato in water and not in alcohol.

The candidate was awarded a mark for stating the result that would have been obtained if their
control suggestion had been carried out; the follow-through reasoning was appropriate.

A minor improvement would be to label the y-axis ‘mean reaction time / ms’.

The candidate got the lower end of the range incorrect: the correct range was 220 — 350.

Cambridge IGCSE Biology (0610) 13
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Example Candidate Response — Question 1, Middle

1 Metabolic reactions in cells produce toxic cheimicals which can be converted to harmiess or less
toxic chemicals.
Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells.
Fig. 1.1 shows this reaction.

catalase

hydrogen peroxide:

» water and oxygen
2H,0, ]

2H,0 + 0O,
Fig. 1.1

A student investigated the effect of alcohol-{ethanol) on the-activity of catalase found in potato,
using three pieces of polalo cut o the same size.

Fig. 1.2 shows these pieces of potato.

o

height /"

width

length .
A B c

Fig.1.2

(a) (i) Measure the length, width and height of one of these pigces of potato.

Record your results in Tablg. 1.1, -

Table 1.1
length of potato plece width of potato piece height of potato piece
~ /mm /mm /mm
2o ity @) o 10

(11

Step 1 The student labelled six test-tubes, 1, 2, 8, 4, 5, and 6 and used a syringe to add 10em®

of hydrogen: peroxide solution 1o each of the test-tubes.
Step 2
Step 3
Step 4

They cut potato piece A to obtain tworslices of similar size.
The student placed the free and of a dalivery tube into a large test-tube containing water,

They placed one of the slices of potats piece A into the hydrogen peroxide solution in
test-tube 1.

Step5  The studert immedialely placed the rubber bung attached to the delivery tube into

test-tube 1 and pushed it in as lighily as possible, as shown in Fig. 1.3.

delivery tube
bubhle

waterin large
test-iube

emply beaker
solution Pty

Examiner comments

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

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

Cambridge IGCSE Biology (0610)
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Example Candidate Response — Question 1, Middle Examiner comments
| Step6 They counted the number of bubbles released from the delivery tube in 3 minutes. [

Step &
Step 7 The student repeated steps 4-6 for the second slice of potalo piece A usir-\g tesi-ube 2.
Step 8 They repeated steps 2-7 for potato piece B using test-tubes 3 and 4.

Step @+ They mpeﬁed steps 2-7 fdlrpotato plece C using test-tubes 5 and 6.

The student used a tally to count the-number of bubbies.

Fig. 1.4 shows their tally count. -
4 .

At IS Y - (1 )

' g .
B1 BT 0 1E v B2 [MT WM 1
ClOMTMEN \% G2 MM 1D

Fig. 1.4

(ii) Prepare atable to record the student's results.
Your table should show:

+ the numbers of bubbles produced by each slice of potato in 3 minutes
*  the mean number of bubbles produced by each of potato piece A, B and C.

Complete your table using the results from Fig. 1.4.

b A v
W : potalp pieen

the number of bubbles and
the mean (number of
bubbles), so a mark is lost.

f N © P
'.u AL ‘i 1 il ’ o
— 5 | 3 The candidate produces a
oD TG 0 e e table with the correct
i TNoes d ; number of columns and
dobles | rows. The data entered is
| prodused | | correctly. However, the
i - ; o
nenn 4 4 < )i J units are missing from both

Mark awarded for 1(a)(ii)
=4 outof 5

(5]

(b) (i) Suggest why the free end of the delivery tube was placed in the water before adding the | The candidate gives a
potato slice to the hydrogen peroxide solution and connecting the test-tube to tha bung
of the delivery tube. correct response.

o e e, el .:t;‘......u]?.....owm G000, the....
s " " r Mark awarded for 1(b)(i)
AR SUe. ... contains... dhe . calalbae. %"m’— ------------------ =1 out of 1

Cambridge IGCSE Biology (0610) 15
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Example Candidate Response — Question 1, Middle
(iiy Explain why the bung of the delivery tube must fit tightly into the test-tube.

’TL.; ...... Qrmﬂ'%w

{c) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours. '

=  Potato piece A was soaked in 20% alcohol.
»  Potato piece B was soaked.in 2%-alcohal.
+  Potato piece C was soaked in 10% alcohol.

(i) Suggest the relationship between the number of bubbles and the activity of catalase.

%%&mhu;@&%mmxmmrm

{ii} Gompare the activity of catalase in the potato pleces A, B and C.
Thhe.aduiby A0 pdele.. e B wan a0 aodbe...........
nmmb&‘cfh{ﬂdwmﬁmaifmdm%ﬁ,nLWM[u

(i} Predict thé number of bubbles that would be produced in 3 minutes if & piece of potato
was soaked in 50% alcohol before being placed in-hydrogen peroxide solution.

oo

...................... i Q\O*Mlmhq_"’f[ﬂ

(d) (i) State one variable that has been controlled in the student's investigation.

Describe how this variable was controlled.

variable ..... ‘]ﬁnpem}m :

how it was controlled \cgudrgaumker‘cmjh,mmc}\
O ﬁ:c?.l?gle‘fhﬂfgmpwkum

Examiner comments

The answer does not make
sense, no marks are
awarded.

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

The candidate states the
correct relationship.

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

The candidate starts
correctly by stating that B
had more (catalase)
activity, but does not
complete the answer by
relating this to the activity
of A and C. Quoting the
number of bubbles
produced is not explicit
enough.

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

The prediction is incorrect.

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

Temperature was not a
variable that was controlled
in this investigation, so
both parts of the answer
are incorrect.

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

Cambridge IGCSE Biology (0610)




Example Candidate Response — Question 1, Middle

{ii) The method of measuring the oxygen gas produced is a source of errar.

State one reason why this method is a source of error.

Example Candidate Responses: Paper 6

Joddoles..producl...........
Suggest how to improve the method to minimisa this error.
By menuay.. Ao sebume. o cigen...

’E:m\u;esi bt? oriacionnp....... &Scm W%‘ﬂyﬂ”
Yas.....apporkuaz...

@

{iif) Identify the.source of arror in step 2. State whir this Is.a source of error.
P hrn Py el oinile.
source of airor .. m 'f.fm('“ﬂ{j. ........... o RN £
ciey... e Sdens. -

reason .0, the.....

(iv) ' Describe a contral experimant that the student could carry out for this investigation.+

@ dsing,... foe... 0. expecionenk. g kuk. umgo
f@%a bgdfcl ficce.... 8. ffc;\ﬁ}ca ..... ﬂnd:mi'm“

vl

{v) Predict the result expected from the ocn‘trdl'e:cperimem described in (iv).

i)

(e) State one safely precaution required whan ethariol is used in an investigation.

1]

ru.h‘ umﬂ’f Om%’m pm |

]

Examiner comments

The candidate correctly
identifies a source of error
and has suggests an
improvement that would
increase the accuracy of
the result.

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

This answer does not
relate to step 2 (where no
ruler was used in cutting
the original slice into two
pieces).

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

The candidate is awarded
a mark for stating that the
same experiment is
repeated. Using boiled
potato does not test the
effect of alcohol, so the
second mark is not
awarded.

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

This is awarded one mark
on the basis of error-
carried-forward. The
candidate’s reasoning that
boiled potato would not
produce any oxygen is
correct.

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

The safety precaution is
accepted as valid.

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

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

(f} In an investigation .into the effecls of alcchol on the nervous system, paople were asked to
carry out a test on their reaction time.

The person being tested looked at a coloured block on & computer screen.
As soon as the colour changed they pressed a button. '
The time taken to press the button was recorded by the computer.

This was their reaction time.

Twenty people were tested before and after consuming a drink containing the same
concentration of alcohol. i

Tahble 1.2 shows the restils of this investigation.

Table 1.2
test reaction .time bg(nre reaction time after |
consuming alcahol cansuming alcohol -
parson /miliseconds | /miliseconds
I 272 ' D

2 310 -850
L 225 . e 3
4 ) 243 290. L.
5 240 08
6 264 _ - 315 _
7 201, | es ]
8 263 _ 300
9 225, '- 252
10 235 278

e 225 | 258
12 247 271
13 228 266
14 194 ' 220
15 206 _ 239
18 309 340
17 223 261
18 243 286
19 270 318

20 180 225

mean 240 A0

' j The mean is calculated
(i} Calculate the mean for the reaction time after consuming alcchol. correctly.
Write your answer in Table 1,2, 1]

Mark awarded for 1(f)(i)
=1 out of 1
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Example Candidate Response — Question 1, Middle Examiner comments

(ii) Plot a bar chart to show the mean reaction time of the people tested before and after
consuming alcohol.
4\
=~ .\'J AN
P\eQ‘ T l

. | | Marks are awarded as

Sl g Jyoseastus, T aasny columns are plotted
accurately, they are equal
width and not touching.
The y-axis is not fully
labelled and the scale on
the y-axis is uneven so one
mark is not awarded.

‘?'}&:' € E 0k g ; e venchon R ? .
\khore Coroung cfher conSumany ] Mark awarded for 1(f)(ii)
0l cvol ode gt =2outof 3

(iii) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds. )
The range is accurate.
Use Table 1.2 to identify the range of reaction times recorded after consuming alcohal.

A= A milliseconds [1] Mark awarded for 1(f)(iii)
=1 out of 1

[Total: 27]
Total mark awarded
=16 out of 27

How the candidate could have improved the answer

1(a)(ii) The candidate would have gained another mark by giving the headings as ‘number of bubbles / 3
min” and ‘mean number of bubbles / 3 min.’

1(b)(ii) The candidate could have improved by stating that if the bung does not fit tightly, oxygen will escape
from the apparatus. This will mean that the number of bubbles will be reduced and so results will not
be valid.

1(c)(ii) The candidate needed to take their answer further by stating that potato piece B had the greatest
catalase activity and A had the least ( and therefore, C was in between).

1(c)(iii) The candidate needed to base their prediction on the fact that A (soaked in 20% alcohol) produced
the smallest number of bubbles: mean of 4 bubbles / 3 min. Thus, soaking the potato piece in 50%
alcohol would not produce more bubbles than A. Any answer between 0 — 4 (bubbles / 3 min) was
acceptable.

1(d)(i) The candidate could have improved by reading the description of the investigation with more care
and then selecting a variable that was controlled. The method of controlling the variable would
depend on which one was selected. For example, the surface areas of the potato pieces were
controlled by cutting each piece to the same dimensions.
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1(d)(iii) The candidate could have improved by reading step 2 carefully. No ruler was used. This resulted in
the two pieces having different dimensions. This would mean that the number of enzyme molecules
available would be different and so different volumes of gas would be produced.

1(d)(iv) The candidate could have improved by considering the information given about the treatment of the
pieces that resulted in the differing oxygen volumes. This treatment involved soaking in alcohol, so

the control must test whether this treatment was actually responsible for the differing volumes of gas
produced.

1(d)(v) The candidate could have improved this answer if the correct response to (d)(iv) had been given.

1 (f)(ii) An improvement would have been to label the y-axis correctly as “mean reaction time / ms.” Also
the scale on the y-axis between 280 and 300 should be made even.
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Example Candidate Response — Question 1, Low Examiner comments

1 Metabolic reactions in cells produce toxic chemicals which can be converted to harmless or less
toxic chemicals.

Hydrogen peroxide is broken down using the enzyme catalase which is found in most cells.
Fig. 1.1 shows this reaction.
catalase

hydrogen peraxide water and oxygen
- 2H,0, 2H,0 + 0O,

Fig. 1.1

A student investigated the effect of aleohol (ethanol) on the activity of catalase Tound in potato,
using three pieces of potato eut to the same size.

Fig. 1.2 shows these pieces of potata.

i | height

.

width

length
A B c

Fig. 1.2
(a) () Measure ihe length, width and height of one of these pieces of potato.

Record your results in Table 1.1,

Table 1.1 The mark is not awarded as
the measurements are
length of potaio piece | width of potato piace | height of potato piece incorrect. It looks as if
/mm /mm /mm candidate has given them in
\ cm, not mm.
Bim \mm mm

(11| Mark awarded for 1(a)(i)
=0 out of 1

Step 1 The student labslled six test-tubes, 1, 2, 3, 4, 5, and 6 and usad a syringe to add 10em?
of hydrogen peroxide solution to each of the test-tubes.

Step 2 They cut potato piece A to obtain two slices of similar size.
Step3 The student placed the free end of a delivery tube inlo a large test-tube containing water.

Step4 They placed one of the slices of potato piece A into the hydrogen peroxide solution in
test-tube 1.

Step5 The student immediately placed the rubber bung attached to the delivery tube into
test-tube 1 and pushed it in as tightly as possible, as shown in Fig. 1.3.

water in large
test-iube

hydrogen peroxide——=""1

empty beaker
solution Pty

potato slice———
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Example Candidate Response — Question 1, Low Examiner comments

Step8 They counted the number of bubbles released from the delivery tube in 2 minutes.
Step7 The student repeated steps 4-6 for ihe second slice of potato E::_agg —'&.- using test-tube 2.
Step 8 They repeated steps 2-7 for potato piece B using'test-tl.mes 3and 4,

Step9 They repeated staps 2-7 for potato piece C usingfest-tubes 5 and 6.

The student used a tally to count the number of bubbles.

Fig. 1.4 shows their tally count.

Al JHT Az Il

B JHE L LM B2 T 4]

C1 JHF Il G2 W
Fig.1.4

(ii) Prepare a table to record the student's results.
Your table should show:

*  the numbers of bubbles preduced by each slice of potato.in 3 minutes
*  the mean number of bubbles produced by 2ach of potato piece A7B and C.!

Complete your table using the results from Fig. 1.4.

The candidate is awarded
marks for drawing a table,
including an appropriate
number of cells, and
correctly calculating all three
means.

Nmbes o obles

enth elice
Q‘M:é ;31&0 " ‘:J,m“f"lb

The candidate is not
awarded the other two marks
because there is no heading
for the ‘potato piece’ column
and the number of bubbles
for A1 is incorrect.

Mark awarded for 1(a)(ii)
=3 outof 5
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Example Candidate Response — Question 1, Low

{(b) (i) Suggest why the frée end of the delivery tube was placed in the water before adding the
potato slice to the hydrogen peroxide solution and connecling the test-tube to the bung

%Om(m&ioﬂmw%bo*kmd&\udarf
lﬂ‘bbﬁaml{:mmﬂﬂwr}&’ﬁw%ﬁﬁ}’!ﬁbbeh%i

\Wjﬁtﬁlrﬁﬁ\eft ................................................................................... (1]

(i) E’}/(piain why the bung of the delivery tube must fit tightly into the test-tube.
(D) R nefhioer conecape
D .50...eo0s...0f.. 000l

{e) The pieces of potato that the student used in their investigation were soaked in different
concentrations of alcohol for 24 hours.

* Potato piece A was soaked in 20% alcohal:
«  Potato piece B was soaked in 2%.alcohol. -
*  Potato piece € was soaked in 10% aleohol:
(i) Suggest the relationship betwesn the number of bubbles and the activity of catalase.

(i} Compare the activity of catalase in the potato pieces A, B and C. -
Mmo&eﬁ@ﬁm&
e[ 1]

(ili) Predict the number of bubbles that would be produced in 3 minutes if a piece of potato
was soaked in 50% alcohol before being placed in hydrogen peroxide solution.

Examiner comments

The candidate recognises
that it is important to have
the apparatus set up before
the start of the reaction but is
not awarded a mark because
no reference is made to
oxygen / gas produced
(either that it is prevented
from escaping or that all the
gas will be collected).

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

The candidate gains a mark
for stating that the results
would be accurate.

‘... nothing can escape’ is
too vague and so does not
gain a mark. It is essential
to say that oxygen / gas
cannot escape.

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

The candidate is not
awarded a mark as the
answer is too vague and no
relationship is given.

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

The answer is not sufficiently
detailed to be awarded a
mark.

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

The candidate gives a figure
that is too high, suggesting
that they do not understand
the experiment or the
results.

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

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

(d) (i) State one variable that has been controlled in the student’s investigation. ‘Potato slice’ is not awarded
: a mark as it is unclear which

Describe how this variable was co;{tro[led. . .
aspect of the potato is being

variable . @%ﬁ!@ 2lice controlled. The mark for the

iable is actuall ded
how it was controlled £ ﬁﬁ}h &ﬁtﬁl" ‘(&4‘0@— 'F}ﬁ..,&ﬁ%ﬂlehﬁle& yanap’ Is actaly eviarde

in the second part of the
q%gjinlﬂ%ﬂc;g answer where it becomes

clear that it is the size that is
being controlled. The second
[2] mark is awarded for use of
the same size of potato in
each test.

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

(i) The method of measuring the oxygen gas produced is a source of error.

State one reason why this methed is 2 source of error.

000, e ndle.. af\eﬁﬁ’“m each deat=bie.

The candidate does not

identify a source of error in
Suggest how to improve the method to minimise this error. the method, and so cannot

e 8e 2ome Neloe. ... | suggestanimprovement

No marks are awarded.

Mark awarded for 1(d)(ii)

12] =0 out of 2
(i) Idenlify the source of ermr in siep 2. State why H‘ll a source of a One mark is awarded for
Q‘ stating that the two pieces of
source of error ...\ &0%\. tﬂé ..... %ﬁ %[D ‘%ﬂj@ Clﬁ.l..@:ﬁ& potato may not be identical

in size (taking what is written
] . in total.) The second mark
reason ..:.%[f......@;.".Qﬁ%..f%...D’ﬁlt.ﬂai:.h%"&q#guﬂ.“%ﬂmmm. Cannot be awarded as the
candidate does not explain
mmmm——— — L — s why differently sized pieces
would result in an error.
2]
Mark awarded for 1(d)(iii)
=1 out of 2

(iv) Describe a control experimant that the student could carry out for this investigation.

%}1 o No marks are awarded as

ben RS AE R ERS SRR b SRR R R R AR the Candidate does not
describe a suitable control
for this experiment.

Mark awarded for 1(d)(iv)
-] =0 out of 2
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Example Candidate Response — Question 1, Low Examiner comments

(v) Pregigt the result expected from the control experiment deseribed In (iv). Error-carried-forward is
@ﬁ"i@f ..... {ﬁﬁud& acceptable here. However,

no marks are awarded
PO U TSR PR URPUTPRRTOURON | | | because if a boiled enzyme

had been used, no gas
would have been produced.

Mark awarded for 1(d)(v)

=0outofl
(e} State one safety pracaution raquired when ethanol Is used in an invastigation.
E:‘b L E§> One mark is awarded for an
acceptable safety
s | GrecaUtion.

Mark awarded for 1(e)

=1 out of 1

() In an investigation into the effecls of alcohol on the nervous system, people were asked to
carry out a test on their reaction time.

The person being tested looked at a coloured block on a computer screen.
As soon as the colour changed they pressed a button.

The tima taken to press tha button was recorded by the computer.

This was their reaction time.

Twenly people were tested before and after consuming a drink containing the same
concentration of alcohol.

Table 1.2 shows the results of this investigation.

Table 1.2
reaction time h%@ reaction fime after
p;.er::t:n consuming alcohol consuming alcohel
I'milliseconds /milliseconds
1 272 322
S
2 310 350 o
3 225 270
4 243 ) 290
5 240 _ 308
6 264 315
7 201 238
a8 282 300
g 205 252
10 235 278
191 225 " - 253
12 247 .- 271
13 228 266
14 194 220
15 206 239
16 309 340
17 223 281
18 243 2886
18 270 318
20 180 225
mean " 240 230
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Example Candidate Response — Question 1, Low

(i} Calculate the mean for the reaction time after consuming alechal.

Write your answer in Table 1.2. [1]

(i) Piot a bar chart 1o show the mean reaction time of the people tested before and after
consuming alcohol.

58 E %

80 -

/bﬁﬁb(e_ i \&3@‘( wEss b

3]

(iii) The range of reaction times recorded before consuming alcohol is 180-310 milliseconds.
Use Table 1.2 to identify the range of reaction times recorded after consuming alcohaol.
P A ——

............ Hf}"-b milliseconds [1]

[Total: 27]

Examiner comments

The mean is calculated
accurately.

Mark awarded for 1(f)(i)
=1 out of 1

One mark is awarded for
accurately plotting both bars.
The other two marks are not
awarded as there is no label
on the y-axis and the bars
occupy less than half the
grid on the y-axis.

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

It is unclear how the
candidate arrives at the
answer given, which is
incorrect.

Mark awarded for 1(f)(iii)
=0 out of 1

Total mark awarded

=10 out of 27

How the candidate could have improved the answer

1(a)(i) The candidate could have improved their answer by using the correct units. It is also worth noting
that if units are given in the column / row header, then units should not be repeated in the data cell.

If the candidate had measured the potatoes in cm and also changed the units in the table headings
to cm, the mark would have been awarded, since the units in the table and the data would have

matched.
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1(a)(ii) The candidate could have improved the answer by:

(b)(i)
(b)(ii)

(e)(i)

(c)(ii)

(c)(iii)

(d)(i)

(d)(ii)

(d)(iii)

(d)(iv)

(d)v)

(e)

(f)i)

(f)qiii)

e drawing lines with a ruler

e inserting outer borders to the table

e pre-planning the table (A2, B2 and C2 are obviously a late addition and squashed into the
available space)

arranging the pairs of test-tubes in two parallel columns

counting the tally marks more carefully

giving a heading for the potato piece column

putting units in the “mean” column heading.

The candidate could have improved the response by answering the question more fully.

The candidate could have improved the answer by being specific in the response. In this case, they
were not awarded a mark because they did not state specifically what was prevented from escaping
(gas/oxygen). Although they were awarded the mark for saying the experiment would be accurate,
an improved response would have been to say it would be more accurate.

This answer could have been improved by stating the relationship: the lower the concentration of
alcohol, the more bubbles were produced.

The candidate could have improved by being more detailed. They needed to state that sample B had
the highest catalase activity, followed by C, with A having the least activity.

The candidate needed to base the prediction on the fact that A (soaked in 20% alcohol) produced

the smallest number of bubbles: mean of 4 bubbles / 3 min. Thus, soaking the potato piece in 50%
alcohol would not produce more bubbles than A. Any answer between 0 — 4 (bubbles / 3 min) was
acceptable.

Although the candidate was awarded full marks for this question, they could have improved the
answer by stating the variable (size of potato piece) in the correct answer space.

The candidate could have improved by stating clearly a source of error in the measurement of the
oxygen, and then suggest a way of rectifying this. The most obvious error is that bubbles vary in
size, so counting them would not be a reliable method of estimating the total gas volume produced.
Any reasonable improvement would have gained the second mark.

The candidate could have improved on this answer by explaining that different sized pieces would
have different surface areas. This would mean that the number of enzyme molecules available would
be different and so different volumes of gas would be produced.

The candidate could have improved by considering the information given about the treatment of the
pieces that resulted in the differing oxygen volumes. This treatment involved soaking in alcohol, so
the control must test whether this treatment was actually responsible for the differing volumes of gas
produced. The candidate would have been awarded a second mark for saying that exactly the same
procedure would be followed with the control as in the investigation described.

The correct response for an error-carried-through mark to be awarded (i.e. the response to match
the incorrect control suggested) would be that no gas would be produced (as boiling would denature
the catalase).

An improvement would be to say that safety goggles should be worn.
The candidate could have improved the answer by labelling the y-axis (‘mean reaction time / ms’)

and using the height of the available graph paper more efficiently. The x-axis label could also have
been improved to ‘before drinking alcohol and ‘after drinking alcohol .

The improvement would be to quote a range (as given in the example provided in the question). The
correct answer was 220 — 350 (milliseconds).
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Common mistakes candidates made in Question 1

(a)()

(a)ii)

(b)(ii)

(c)(i)

(c)(iii)

The examiner was expecting candidates to use a ruler to determine the dimensions of the
potato pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
the column heading).

The most common error that candidates made was to state their measurements in centimetres and
not in millimetres (as stated in the table heading.)

The examiner was expecting candidates to construct a table with the correct number of cells and
with column headings, and to correctly record their data into the table.

A commonly mistake made by candidates was to omit the units (/ 3 min) from the column headings.
Some candidates could not count the tally signs correctly; it appeared that the sloping line denoting
‘6’ was not understood. Some candidates drew tables without using a ruler.

The use of ‘'suggest’ in the question indicated that the candidate is not expected to have met this
scenario previously. They are expected to provide a sensible reason for the action described, using
previous experimental experience.

A number of candidates incorrectly thought that the procedure described would prevent air (from the
atmosphere) entering the delivery tube.

The examiner was expecting the candidate to give a reason why the bung has to have a tight fit in
the test tube.

Some candidates incorrectly thought that a tightly fitting bung was there to prevent substances
entering the test-tube. It was common for candidates to refer to ‘fair tests’ rather than using a precise
term such as ‘accuracy’ or ‘validity’.

The examiner was expecting the candidate to apply general knowledge to a novel situation and state
the relationship between bubble numbers produced and catalase activity.

The most common error was to refer to the amount of alcohol rather than the percentage or
concentration of alcohol.

The examiner was expecting the catalase activity of all three potato pieces to be placed in order.

The most common errors were:
e restating the number of bubbles with no interpretation
e saying that sample B was more active than sample A, with no reference to the activity of
sample C.

The use of the word ‘predict’ in the question indicated that candidates were required to make a
logical connection between the pieces of information, in order to arrive at a certain number of
bubbles for the answer.

Many candidates stated a number of bubbles that was not based on the experimental results given.
It appeared that they were guessing.

The examiner was expecting a concise answer to ‘state one variable.’ The candidate was then
expected to state in words how the variable selected was kept constant.

The most common errors were:
e stating a variable that was not controlled in the experiment (such as temperature)
o stating ‘potato’ as the variable, and then in answer to the second part of the question saying,
‘the size was controlled’.
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(d)(ii)

(d)(ii)

(d)(iv)

(f)ii)

(f)iii)

Example Candidate Responses: Paper 6

These candidates were giving insufficient detail.

The examiner was expecting a concise reason for the oxygen measurement method to be a
source of error. The candidate was expected to apply general knowledge of the subject to
this novel situation and provide a possible modification to the method. There was no unique
answer.

A fairly common error was to say that the gas collected may not be oxygen and thus the gas must be
tested with a glowing match (or similar).

The examiner was expecting the candidate to refer to step 2 in the description of the

investigation. The single source of error had to be stated. Following on from this, the candidate
was expected to explain why it constituted a source of error.

Many candidates did not appreciate what ‘step 2’ involved (which was dividing a piece of potato
without using a ruler). Many assumed a ruler had been used and so gave inappropriate sources of
error. Even those who gave a correct source of error could not explain the reason.

The examiner was expecting the candidate to devise a control experiment and say what it would

entail. As there were two marks for the answer, the examiner was expecting two distinct points
to be made.

Many candidates appeared to be using controls that they were accustomed to use in class
experiments, but that were not applicable here, such as: boiled potato, no potato, boiled catalase, or
glass beads.

The candidate was expected to use logic to say what the results of the control experiment would be.

The most common error here was to quote a number of bubbles that bore no relationship to the
control suggested.

The examiner was expecting a concise description of a safety precaution that would be necessary
when using ethanol in a laboratory.

A significant number of candidates gave safety precautions that were unrelated to the use of ethanol.
The examiner was expecting a numerical response.

Very occasionally, the candidates calculated the mean incorrectly. A few candidates appeared not to
have calculators as they were manually adding up in the margins and then performing the division.

The candidate was expected to construct a bar chart on the grid provided.

The most common errors were:

¢ not labelling the y-axis
e omitting the units from the y-axis label
e drawing touching bars

The examiner was expecting a lower and an upper limit to be given for the range.

It was fairly common for the range to be selected incorrectly.
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Question 2

Example Candidate Response — Question 2, High Examiner comments

2 Fig.2.1is a photograph of a cross-section of a vascular bundle in a laal.
Line AB shows the length of the vascular bundle.

Fig. 2.1

(a) (i} Make a larga drawing to show the differenl regions of the vascular bundle shown in
Fig. 2.1.
Da not draw any individual cells,
Identify and label on your drawing tha position of the sylem vessel as shown in Fig. 2.1.

The candidate is awarded
marks: for all lines being
clear, single and unbroken;
the drawing is larger than the
photograph; the vascular
bundle is oval in shape, and
the areas of phloem and
xylem are shown; the correct
position of the required label.

One mark is not awarded
because two other areas

(visible in the photograph)
are not drawn.

Mark awarded for 2(a)(i)
=4 outof5

5l
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Examiner comments

Example Candidate Response — Question 2, High

{li} Messure the length of line AB as shown on Fig. 2.1, Include the unit.
Langth of AB 5:?”‘1*"1
hark on your drawing a line in the same position as AB.
Megsure the line you have drawn.
Length of line on drawing o AL

magnificaion = Iangm of line on drawing
length of AB

Calculate the magnification of your drawing using the information above and your
AMNSWETS. )

) - ¢ tn
Show your working. mﬁﬁ“‘#“""w = iaﬂjﬁﬂ 'f""{-#& M‘%
1) NV
S5

(3]

(iii) State one way visible in Fig. 2.1 in which the xylem vessal is diffarant fram the phloam
tube

TMF%m'ﬂbww%%%ﬁﬁW

................................... 1]

{b) The walls of xylem vessels are supported by a chemical called lignin, which can be stained by
8 red dya. This makes the xylam vessal wals easily seen when using a microscopa.

Use this information o plan I‘;-:g!au could find the positicn of the vascuar bundles in a stam..

e, beulde &7 ko Leost - Stukon o Mo oot gl
00 LT B 50 e o St k.. Comy T L%
Segny. gom loth fike. b precss 4. Jomelsg (s Sebuns)
Lo mm. o ook, Chn 844D Faes. 8 e My B toths

&n LJ;:}u.‘imE M Lawpone o sel® NMM%,#
He g 4B Uogpuiar baids G o Spaple - 125, % ¥ °,““”i|

LES 2016 OE1OEHMTE

Sernplly (g for G0rS i the Meadny, 0 B Uefauda burddL
Wi be tn & Bifuad  plhae on Cavh [a40 -

Both measurements are
accurate and the appropriate
units are given. The
magnification is calculated
correctly, rounded to a
sensible number and
expressed with a x sign.

Mark awarded for 2(a)(ii)
=3 outof 3

The photograph has a
phloem tube and a xylem
vessel labelled, so that a
direct comparison can be
made. The candidate has
taken the entire area of
phloem as one tube, and so
the answer is not correct.

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

The candidate gains full
marks for cutting sections of
a suitable plant material,
adding the dye (to stain the
lignin) and then identifying
the vascular bundle by the
presence of the dyed
structures. The candidate
states that the cross sections
had a depth of 10 mm, which
is impractical, but this did not
detract from the marks.

Mark awarded for 2(b)
= 4 out of 4

Total marks awarded =

11 out of 13
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How the candidate could have improved the answer

(a)(i) The candidate could have improved their answer by examining the photograph more
carefully and indicating other areas on the diagram. It is not expected that candidates have
knowledge of vascular bundle structure (other than xylem and phloem), but it is expected
that they can examine a specimen and distinguish different areas.

(a)(iii) The candidate could have improved by examining the specimen more carefully.
(b) No major improvement required. It was not necessary (from the instructions) to carry out
the staining on five pieces of stem, but it was not incorrect to do so. The scientific principle

behind the repetition is sound. An improvement would have been to state an appropriate
thickness for the sections, but saying they were thin would have been sufficient.
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Example Candidate Response — Question 2, Middle Examiner comments

2 Fip. 2.1 is a photograph of a cross-section of a2 vascular bundle in a leaf,
Line AB shows the length of the vascular bundle.

phloem
tube

Fig. 2.1

{a) (1) Make a large drawing to show the different regions of the vascular bundle shown in
Fig. 2.1.
Do not draw any individual cells.

Identify and label on your drawing the position of the xylem vessel as shown In Fig. 2.1, Two marks are awarded
since: the diagram is
sufficiently large; and the
overall shape is oval, the
phloem area is shown and
there are three contiguous
xylem vessels.

Marks were not awarded
because: the lines are not
continuous, there are some
overlaps and the phloem is
shaded; only one other
area (the schlerenchyma)
is shown; and although
there is a label stating
‘xylem vessels’ the lines do
not end on the structures.

Note that strange labels
‘vacuole’, ‘guard cells’ and
‘chloroplasts’, appear.

Mark awarded for (a)(i)
Bl 1 =2 out of 5
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Example Candidate Response — Question 2, Middle

(i) DMeasure the [Bngth of line AE a5 shown:on Fig. 2.1. Include the unit.

Length of AB ... 2. 0%n~,

Mark on your drawing a line in the same position as AB.

MMeasura the Ene vou have drawn.

Length of ine on drawing . ‘j{"ﬂd'*"-n B
. length of line on drawing
magnification = ngt |HI-'IQH'L i:rf AB wing

Caloulats the magnification of your drawing using the Information above and your

_answara. "I.|r.1,'D
Show your working. =
= 1&}

magnification ... x"13:|‘ .........................

i) Stata ohe way ulaihle in an 2.1 in which the xylem vessel is different from the phlogm
tube,

e qn@awmb vessei o5, ooy, M‘W‘

PE T T PR PPREI P PR eae PP

{b) The walls of xylem vessels ars supporied by a chemical called lignin, which can be stained by
a red dye. This makes the xylem vessel walls easily seen when using a micrescopa.

Use this Informetion to planhow you could find the pesition of the vagcular bundles in a stem.
st Yo b o erdes Mot sedervessd, Mhsed Xt ke,
onsetvie Yo v Ve vies o Namile, osk. Gos.oxdoces  osgen.

ek c}aeé v TS g O A

' [Total: 13]

Examiner comments

The first measurement is
accurate, the second one
is not. The magnification
calculation is carried out
correctly.

Mark awarded for (a)(ii)
2outof 3

The correct comparison is
stated.

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

The dye is added to stain
the xylem vessels and the
latter, is used to locate the
vascular bundle.

Mark awarded for (b)
=2 out of 4

Total marks awarded =
7 out of 13
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How the candidate could have improved the answer

(a)(i) The candidate could have improved by:
. drawing clear continuous lines and not shading parts of the diagram
. examining the photograph in more detail and drawing all the areas visible
e ensuring that label lines end on the intended structures.

(a)(ii) An improvement would have been to measure the length of the line drawn on the diagram more
accurately.

(b) The candidate could have improved by giving more detail of the planning, such as cutting a thin

section and giving the dye sufficient time to stain the xylem vessels. Dissecting the stem is not
appropriate.
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Example Candidate Response, Question 2, Low Examiner comments

2  Fig. 2.1 is a pholograph of a eross-section of & vascular bundle in a keaf.
Line AB shows the length of the vascular bundle.

Fig. 2.1

{a) () Make a large drawing to show the different regions of the vascular bundle shown in
Ei

ig. 2.1,
Do not draw any individual cells,

Identify and label on your drawing the position of the xylem vessel as shown in Fig. 21. | Two marks are awarded
since: the drawing is much
larger than the original
photograph; and the drawing
shows the area of phloem
plus three contiguous xylem
vessels (which is allowed as
representing the area of
xylem).

Marks were not awarded
since: the lines are not
single, clear and unbroken;
the candidate has ignored
the instruction given and has
drawn numerous cells with
many errors in line quality;
no other areas are defined
on the drawing; and the
candidate has not shown the
position of the xylem vessel.

Mark awarded for 2(a)(i)
5| =2outof 5
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Examiner comments

Example Candidate Response, Question 2, Low

{ily Weasure tha length of line AB as-showm.on Fig. 2.1, Include the unit.

Mark on your drawing a line in the same position as AB.

Cewm e 12 e,

Length of AB .........
£ =

Maazure tha line you have drawn.

Length of line on drawing ...... . o 0 VO
length of line on drawing
ification =
magn length of AB

Calcutate the magnification of your drawing usiiig the information above and' your

answers.
Show your working. -
o9
£q
1o o
magnification ... B ..

@

(iii) Siata one way visible in Fig. 2.1 in which the xylem vessel is different from the phloem
b,
K‘wmvﬂadmzlﬁ&mm&l'kﬂdmﬁﬂmpﬂmm
e e B4 e e hemtrn v rempeesesmesss e A e 010 1]

{b) The walls of xylem vessels-are-supported by & chamical callad ligrin, which can be stained by
a red dya. This makes the xymm vessal walls sasily seen whan using a microscope.

Use this informafion o plan hl:n-.l you could find the position of the vascular bundles in & stem.

+ Pud. e cvops.... % ..... Iﬁmn,‘mﬂm,sf&qm ..............................................

g os,

[Total: 13]

The candidate is awarded
marks for the accurate
measurement and units of
the line AB on the photo, and
for the correct measurement
of the line on their drawing.

The magnification calculation
is incomplete, so a mark is
not awarded here.

o Note that the candidate
has included ‘mm’ in the
magnification, which would
invalidate the answer even if
it were calculated correctly.

Mark awarded for 2(a)(ii)
=2 outof 3

The candidate is awarded
one mark for correctly
identifying a difference.

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

The candidate appears to
have misunderstood the
information given, as the dye
is referred to as lignin. The
only mark awarded is for the
waiting period to give the
dye time to be absorbed.
The location of the vascular
bundle is insufficiently
explained.

Mark awarded for 2(b)
=1 out of 4

Total mark awarded =
6 out of 13

Cambridge IGCSE Biology (0610)

37



Example Candidate Responses: Paper 6

38

How the candidate could have improved the answer

(a)i)

(a)(ii)

(a)(iii)

(b)

The candidate could have improved by:
e drawing areas (not individual cells)
e representing all the different areas visible in the photograph
e improving line quality and ensuring lines do not overlap
o following all instructions, particularly the instruction to label the xylem vessel.

The answer could be improved by the candidate completing the calculation and remembering that a
maghnification is not followed by units of length.

The sole improvement would be to use the correct tense (but this is a minor matter and does not
impact on the mark as the biology is perfectly clear).

The candidate could have improved the answer by having a better understanding of the question.
Reading the information given more carefully would have helped. The candidate needs to say that a
thin section of the stem is cut (otherwise any cell detail would not be visible under the microscope).

Common mistakes candidates made in Question 2

(a)()

(a)(ii)

(a)(ii)

(b)

The examiner was expecting a drawing, in pencil, showing the different regions of the vascular
bundle from the photograph provided. The candidate was expected to label a xylem vessel on the
drawing produced.

The majority of candidates drew cells and not areas of different cell types. Where cells were drawn

the line quality almost inevitably fell below the standard required as lines were numerous. Many of

those who drew areas of different cells used shading. The majority differentiated xylem and phloem
only. Many neglected to label an xylem vessel.

The examiner was expecting the candidate to make two linear measurements, using a ruler, and
to state these, giving appropriate units. These measurements should then be used to calculate the
magnification of the candidate’s drawing.

The most common error was not drawing the line AB on the diagram.

The examiner was expecting a brief description of a visible difference between a xylem vessel and a
phloem tube shown in the photograph.

Some candidates mistook the whole area of phloem tissue for one phloem tube.

The examiner was expecting a precise sequence of actions that would be carried out in order to
locate a vascular bundle. There were four marks available so the candidate was expected to give at
least four steps in the process they planned.

Many candidates had not planned the sequence of procedures before starting to write and so
produced rather muddled accounts. Common stages omitted were cutting a section and leaving time
for the dye to be absorbed by the lignin.
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	Question 1
	(a)(i)    The examiner was expecting candidates to use a ruler to determine the dimensions of the
	potato pieces. The dimensions should be entered into the table in millimetres (as that unit is given in
	the column heading).
	(a)(ii)    The examiner was expecting candidates to construct a table with the correct number of cells and
	with column headings, and to correctly record their data into the table.
	(b)(i)    The use of ‘suggest’ in the question indicated that the candidate is not expected to have met this
	scenario previously. They are expected to provide a sensible reason for the action described, using previous experimental experience.
	(b)(ii)    The examiner was expecting the candidate to give a reason why the bung has to have a tight fit in
	the test tube.
	(c)(i)     The examiner was expecting the candidate to apply general knowledge to a novel situation and state
	the relationship between bubble numbers produced and catalase activity.
	(c)(ii)     The examiner was expecting the catalase activity of all three potato pieces to be placed in order.
	(c)(iii)    The use of the word ‘predict’ in the question indicated that candidates were required to make a
	logical connection between the pieces of information, in order to arrive at a certain number of bubbles for the answer.
	(d)(i)     The examiner was expecting a concise answer to ‘state one variable.’ The candidate was then
	expected to state in words how the variable selected was kept constant.
	(d)(ii)     The examiner was expecting a concise reason for the oxygen measurement method to be a
	source of error.  The candidate was expected to apply general knowledge of the subject to
	this novel situation and provide a possible modification to the method. There was no unique
	answer.
	(d)(iii)    The examiner was expecting the candidate to refer to step 2 in the description of the
	investigation. The single source of error had to be stated. Following on from this, the candidate
	was expected to explain why it constituted a source of error.
	(d)(iv)   The examiner was expecting the candidate to devise a control experiment and say what it would
	entail. As there were two marks for the answer, the examiner was expecting two distinct points
	to be made.
	(e)  The examiner was expecting a concise description of a safety precaution that would be necessary
	when using ethanol in a laboratory.
	(f)(iii)  The examiner was expecting a lower and an upper limit to be given for the range.
	Question 2
	(a)(i) The examiner was expecting a drawing, in pencil, showing the different regions of the vascular bundle from the photograph provided. The candidate was expected to label a xylem vessel on the drawing produced.
	(a)(ii) The examiner was expecting the candidate to make two linear measurements, using a ruler, and
	to state these, giving appropriate units. These measurements should then be used to calculate the
	magnification of the candidate’s drawing.
	(a)(iii) The examiner was expecting a brief description of a visible difference between a xylem vessel and a phloem tube shown in the photograph.
	(b)  The examiner was expecting a precise sequence of actions that would be carried out in order to locate a vascular bundle. There were four marks available so the candidate was expected to give at least four steps in the process they planned.
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