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Introduction

Introduction

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

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is

accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

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

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

omitted.

The questions, mark schemes and pre-release material used here are available to download as a zip file

from Teacher Support as the Example Candidate Responses Files. These files are:

Question Paper

22, June 2016

Question paper
Mark scheme

9700_s16_qp_22.pdf
9700_s16_ms_22.pdf

Question Paper

33, June 2016

Question paper
Mark scheme

9700_s16_qp_33.pdf
9700_s16_ms_33.pdf

Question Paper

41, June 2016

Question paper
Mark scheme

9700_s16_qp_41.pdf
9700_s16_ms_41.pdf

Question Paper

52, June 2016

Question paper
Mark scheme

9700_s16_qp_52.pdf
9700_s16_ms_52.pdf

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at

https://teachers.cie.org.uk
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How to use this booklet

Introduction

Example candidate response — high

Examiner comments

1

/*'-

improve their skills.

Statements A 1o E are about the structufe and functioning of enzymes.

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

Discuss and analyse the answers with
wour learners in the classroomto

Answer all the questions, @ This candidate has

s AoE. )

are concise and are

responded as requested
and given answers that

/'

rMmodl 1o be overcome by reactants in order

you to interpret the

Examiner comments are
alongside the answers,
linked to specific part of the
answer. These explain
where and why marks

were awarded. This helps

J

that results in an approxdmsa standard of Cambridge
...... LT 1= ST exams and helps your
learners to refine their

D The term for enzymes that funclion outside cells. exam technique.

....... Easivocaiiuion \
E The concentralion of substrate that enables an enzyme 1o achieve half the masimum rale of

reaction.

........ Kora.. Nalue

51| Total mark awarded =
[Total:5) |5 out of §

How the candidate could have improved their answer

Stating for E the ‘Michaelis-Menten constant’ wol
However, knowledge that this is also referred to
was able to gain full marks.

exam technigue.

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

Common mistakes candidates made in this question

A. Some candidates only gave the term "activation’
strictly correct it was allowed.

B. Some candidates gave a mixture of terms, such

‘induced substrate’, ‘lock

C. Named globular proteins were incorrectly given as

and key fit’, The exami best chance of achieving a high mark.

This lists the common mistakes candidates made in
answering each question. This will help your learners to
avoid these mistakes at the exam and give them the

TS

commonly seen. The spellings of ‘globular were not always r_:nrrect
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Assessment at a glance

Assessment at a glance

Candidates for Advanced Subsidiary (AS) certification take Papers 1, 2 and 3 (either Advanced Practical
Skills 1 or Advanced Practical Skills 2) in a single examination series.

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

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

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

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

All components will be externally assessed.

Component Weighting ‘
AS Level | AlLevel |

Paper 1 Multiple Choice 1 hour
This paper consists of 40 multiple choice questions, all with four options. All 31% 15.5%
questions will be based on the AS Level syllabus content. Candidates will '
answer all questions. Candidates will answer on an answer sheet. [40 marks]
Paper 2 AS Level Structured Questions 1 hour 15 minutes
This paper consists of a variable number of questions, of variable mark value. All 46% 23%

questions will be based on the AS Level syllabus content. Candidates will
answer all questions. Candidates will answer on the question paper. [60 marks]

Paper 3 Advanced Practical Skills 2 hours

This paper requires candidates to carry out practical work in timed conditions.
This paper will consist of two or three experiments drawn from different areas of 23% 11.5%
the AS Level syllabus. Candidates will answer all questions. Candidates will

answer on the question paper. [40 marks]

Paper 4 A Level Structured Questions 2 hours

This paper consists of a variable number of structured questions each with a
variable mark value (Section A) and a choice of one free response style question

_ (o)
worth 15 marks (Section B). All questions will be based on the A Level syllabus 38.5%
but may require knowledge of material first encountered in the AS Level
syllabus. Candidates will answer on the question paper. [100 marks]
Paper 5 Planning, Analysis and Evaluation 1 hour 15 minutes
This paper consists of a variable number of questions of variable mark value _ 11.5%

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

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and
Teacher Support at https://teachers.cie.org.uk
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Paper 3 — Advanced practical skills

Paper 3 — Advanced practical skills

Question 1

Example candidate response — high

Examiner comments

1

(b)

Plant cells contain an enzyme, catalase, which catalyses the hydrolysis (breakdown) of hydrogen
peroxide into oxygen and water. An extract of plant tissue contains catalase.

You are required to investigate the effect of temperature (independent variable) on_catalase in a
plant extract solution.

You are provided with:

labelled contents hazard volume/cm?®
P plant extract solution none 100
H hydrogen peroxide solution harmful 100
irritant

You are advised to wear suitable eye protection, especially when using the hydrogen peroxide
solution, H. If H comes into contact with your skin, wash off with cold water.

(a) When carrying out a practical procedure the hazards of using the solutions need to be
considered. Then the level of risk needs to be assessed as low or medium or high.

State the hazard with the greatest level of risk when using the solutions then state the level of
risk of the procedure: low or medium or high.

hazard ...... g ddk.............hoxm, {' ............ i "‘a’"bo ................................................

16Vl OF FiSK <o MBIV, ..o ee st 1]

You are required to keep a sample of 10cm?3 of the solution in P to test at the temperature of
the room.

Then heat the remaining solution in P and remove 10cm3 samples of the solution at different
temperatures including a sample at the maximum temperature of 70°C.

(i) Use the thermometer to measure the temperature of the room. 9
temperature ................... 2 2 .5 . u 6 ..................... [1]
(i) You will need to test a sample of the solution in P which has been heated to 70°C.
State the other temperatures at which you will remove each sample.

................. 90,50, 50,0y D.......dn... dagecs... s ©

o The hazard and the
level of risk are
identified.

Mark for (a) = 1/1

9 The temperature of the
room is stated with the
appropriate units.

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

e The interval between
each temperature is
appropriate and the
correct units (°C) are
included.

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

PAST PAPERS
Cambridge International AS and A Level Biology 9700 Eej/ INSIDE
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Paper 3 — Advanced practical skills

Example candidate response — high, continued Examiner comments

Proceed as follows:

1. Put 10cm? of the solution in P into a petri dish labelled with the temperature of the room you
recorded in (b)(i).

2. Gently heat the beaker labelled P, containing the remaining solution.

3.  When the temperature of the solution in P reaches the Iowest temperature stated in (b)(ii),
remove the Bunsen burner. —

4. Remove 10cm? of the solution in P and put it into a labelled petri dish.
5. Replace the Bunsen burner.

6. Repeat step 2 to step 5 for each of the ‘temperatures stated in (b)(ii).

7. When the solution reaches 70°C, remove th Iest sample nd put it into a labelled petri dish.
8. Turn off the Bunsen burner.

9. Leave the solutions to cool while you cut squares of filter paper, 1cm x 1cm. You will need to
decide how many squares to cut to glve you confldence in your results

10. Put a mark on the test-tube 2cm from the top.
11. Put H into the test-tube up to this mark.

12. Use forceps to pick up one square of filter paper and dip the whole square into the solution in
the petri dish that is labelled with the temperature of the room.

13. Wipe the square against the petri dish to remove excess solution from both sides of the
square.

14. Hold the square just below the surface of H so that the top of the square is level with the
surface of H as shown in Fig. 1.1.

forceps

<~——surface of H
level with mark
on test-tube

Fig. 1.1
15. Immediately release the square (you may need to shake the forceps) and start timing.

16. Measure the time taken for the square to return to the surface. Record the time in (b)(iii).

If the time is more than 120 seconds stop trmrng and record more than 120",

8 Cambridge International AS and A Level Biology 9700 EJ/ msslTD gAPERS
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Paper 3 — Advanced practical skills

Example candidate response — high, continued

Examiner comments

17. Remove the square from the test-tube.

Note: if the square remains at the bottom of the test-tube, pour off H into the container labelled
H. Use water in the beaker labelled ‘for washing’ to rinse out the square from the test-tube. Then
repeat step 11.

18. Repeat step 12 to step 17 with each of the samples removed at the different temperatures.

(iii) Prepare the space below and record your results.

[ empeatae /¢ @ | " i

oo afe /s
% 20.5 é?:* -
30 -0 o G 5
4o -0 wld |
50 .0 B
2|
@0 .0 35
F0's0 T
— mOry, 41"(10 \:’_O 1 120

(6]

(iv) Identify two significant sources of error in this investigation.

Doty fo cu%...,.n‘!f.'.e.....is.lhz.....«.m ..... mmefexwﬂjlmxll“

A j .
j’{\ PN €T T T ol decrece.... ht..ﬂ{‘&'yﬁ.....f.ﬁrx]r.\l? ........
A out  f severa| ?NMLH!MPJ‘H'WMWJMWH’{Hm‘ffkv{

.............. 2pe ”""""’Q

e A table has been drawn
to record the results with
the appropriate
headings; it includes
data for five
temperatures to the
appropriate degree of
accuracy.

e Although the results for
the trials are included,
the mean is not shown
in the table.

Mark for (b) (iii) = 5/6

6 Two sources of error are
identified, with the
reasons why they are
errors.

Mark for (b) (iv) = 2/2

e PAST PAPERS
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Paper 3 — Advanced practical skills

10

Example candidate response — high, continued

Examiner comments

(v) Explain how the enzyme catalase was affected by the change in temperature.
..... A kmprdue | hore )y e Fre e by o B vetun o

Stows o g fonpRgiee a1 sboatwedpnd dogy Nor bied 10 bydngen 1o

(vi) This procedure investigated the effect of temperature on the activity of catalase in the
plant extract.

To modify this procedure for investigating another variable, the independent variable
(temperature) would need to be standardised.

Describe how the temperature could be standardised.

........ Uk, a,bh@nnosfmbnowt@cwrowdewaﬁef

Now consider how you could modify this procedure to investigate the effect of the
concentration of catalase in the plant extract on the breakdown of hydrogen peroxide.

Describe how this independent variable, concentration of catalase, could be
investigated. wmm[fmhm

o R0t P B i frnen... L solibiGrs.. o .... cﬁg(la}““”‘“%

Ao...individuel . Aut tubose Drop. 4 filke. poger. soaked into.P... (3]
ands measwt e taken . Ripeak fer deparodle

e The candidate states
that the enzyme is
denatured and gives a
reason why the activity
of the enzyme is
decreasing.

Mark for (b) (v) = 2/2

6 The candidate correctly
suggests the use of a
thermostatically-
controlled water bath
but not the reason for its
use.

9 The candidate correctly
states the number of
catalase concentrations
to use but not how to
prepare them.
Reference to simple and
serial dilution is
awarded a mark.

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

Cambridge International AS and A Level Biology 9700 \LJ; mﬂ'




Paper 3 — Advanced practical skills

Example candidate response — high, continued Examiner comments

(c) A student investigated the activity of catalase in plant extracts from different species of plants,
R, S, T, U and V, by measuring the initial rate of activity.

Table 1.1 shows the results for this investigation.

Table 1.1

different initial rate of activity
plant species of cata1lase
Is™

0.0750

0.1275

0.0900

0.0325

<|C|-H | |3

0.0625

You are required to use a sharp pencil for charts.

Plot a chart of the data shown in Table 1.1.

P = @ @ The axes are labelled
' 0. mht HHEE 2 H accurately, the correct
e 1 NN SN NNNNEEEmaEaaEaEaEEE scale is used and the
§ §o.|oo B N A R -+ HHH- plotting of the points is
};% AR EEE accurate. However, the
% ol 0.075+- - EmEmEEEEE EEEEEREEE horizontal line of the bar
=5 is HHHHE , EEEEEEEE for S is too thick.

.'? 0.0% nam T
= il Mark for (c) = 3/4
$ v
" g ’ differenk

Total marks awarded =
[4] 18 out of 21

How the candidate could have improved their answer

(b) (iii) The candidate understood that it was necessary to carry out two trials to improve the reliability of the
investigation. However, they needed to calculate the mean value to gain full marks.

(b) (vi) The candidate correctly stated that a thermostatically-controlled water bath could be used to
standardise the temperature. To improve this answer the candidate needed to state its purpose, which is to
achieve a constant temperature.

(c) The candidate correctly labelled the axes and accurately plotted the five points. To improve this answer
the horizontal lines needed to be drawn with a thin straight line. 3/4

Mark awarded = (a) 1/1
Mark awarded = (b) (i) 1/1, (ii) 2/2, (iii) 5/6, (iv) 2/2, (v) 2/2, (vi) 2/3
Mark awarded = (c) 3/4

Total marks awarded = 18 out of 21

\ e PAST PAPERS
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Paper 3 — Advanced practical skills

12

Example candidate response — middle

Examiner comments

1 Plant cells contain an enzyme, catalase, which catalyses the hydrolysis (breakdown) of hydrogen
peroxide into oxygen and water. An extract of plant tissue contains catalase.

You are required to investigate the effect of temperature (independent variable) on catalase in a
plant extract solution.

You are provided with:

labelled contents hazard volume/cm?®
P plant extract solution none 100
H hydrogen peroxide solution harmful. 100
- irritant /

You are advised to wear suitable eye protection, especially when using the hydrogen peroxide
solution, H. If H comes into contact with your skin, wash off with cold water.

(a) When carrying out a practical procedure the hazards of using the solutions need to be
considered. Then the level of risk needs to be assessed as low or medium or high.

State the hazard with the greatest level of risk when using the solutions then state the level of
risk of the procedure: low or medium or high.

hazard Macofi | iccikonk (\‘J.'S 14 e e shair) o

level of risk

(b) You are required to keep a sample of 10cm® of the soh;uon inP to test at the temperature of
the room. LS Lo
&\ RUTTN
Then heat the remaining solutmand remove 10cm® samples of the solution at different
temperatures including a sample at the maximum temperature of 70°C.

(i) Use the thermometer to measure the temperature of the room. e
LOMPEralline: sassnm s T R [1]
(ii) You will need to test a sample of the solution in P which has been heated to 70°C.

State the other temperatures at which you will remove each sample. e
~ 0 o ° &
................... 2 40T ) B0°C ) 60C and  Fo'c  (Mudmun)

o The hazard and the
level of risk are
identified.

Mark for (a) = 1/1

e The temperature of the
room is stated with the
appropriate units.

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

e The interval between
each temperature is
appropriate and the
correct units (°C) are
included.

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

Cambridge International AS and A Level Biology 9700 Eej/ mgS]TD SAPERS
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Paper 3 — Advanced practical skills

Example candidate response — middle, continued

Examiner comments

Proceed as follows:

1. Put 10cm® of the solution in P into a petri dish labelled with the temperature of the room you
recorded in (b)(i).

2. Gently heat the beaker labelled P, containing the remaining solution.

3.  When the temperature of the solution in P reaches the lowest temperature stated in (b)(ii),
remove the Bunsen burner.

4. Remove 10cm? of the solution in P and put it into a labelled petri dish.

5. Replace the Bunsen burner.

6. Repeat step 2 to step 5 for each of the temperatures stated in (b)(ii).

7. When the solution reaches 70°C, remove the last sample and put it into a labelled petri dish.
8. Turn off the Bunsen burner.

9. Leave the solutions to cool while you cut squares of filter paper, 1cm x 1cm. You will need to
decide how many squares to cut to give you confidence in your results.

10. Put a mark on the test-tube 2cm from the top. v
11. Put H into the test-tube up to this mark.

12. Use forceps to pick up one square of filter paper and dip the whole square into the solution in
the petri dish that is labelled with the temperature of the room.

13. Wipe the square against the petri dish to remove excess solution from both sides of the
square.

14. Hold the square just below the surface of H so that the top of the square is level with the
surface of H as shown in Fig. 1.1.

forceps

<~——surface of H
level with mark
on test-tube

Fig. 1.1
15. Immediately release the square (you may need to shake the forceps) and start timing.
16. Measure the time taken for the square to return to the surface. Record the time in (b)(iii).
bbbl A S Ml

If the time is more than 120 seconds, stop timing and record ‘more than 120’.

PAST PAPERS
Cambridge International AS and A Level Biology 9700 EJ/ IN§I?§ .



Paper 3 — Advanced practical skills

14

Example candidate response — middle, continued

Examiner comments

17. Remove the square from the test-tube.

Note: if the square remains at the bottom of the test-tube, pour off H into the container labelled
H. Use water in the beaker labelled ‘for washing’ to rinse out the square from the test-tube. Then
repeat step 11.

18. Repeat step 12 to step 17 with each of the samples removed at the different temperatures.

(iii) Prepare the space below and record your results.

R T e [ T
N0 53.4% l
Jo.0 55 . 04 !
No -0 57 .9 !
BV .0 i fes, i
bv .0 Mo Mon 13, 6

[6]
(iv) Identify two significant sources of error in this investigation.

Error 0 mc.q\g.,nn) the Qe Y\uc\,‘wﬂz, ot P\ ank exkrack

....................................................................................................................................... 2

(v) Explain how the enzyme catalase was affected by the change in temperature
Jhesozyme | Codalse b Mhe  opbimun  \weperawe of  Bo'c
o Nt 0 b B
Lmake | Mhe | eagme ko deakucy 9 ...........................................................
the lower  the  \empoatuco o e | Ms¢ enemy Wk teeive bk a5

km{\rmrg ARk Whe e OF  mackion of  the enzgre

e An appropriate table has

©

been drawn to record
the results with the
appropriate headings.

Although the candidate
includes data for five
temperatures, the
values are not recorded
to the appropriate
degree of accuracy and
the results of the trials
are not recorded.

Mark for (b) (iii) = 4/6

6]

o

Identifying ‘measuring
the temperature’ as a
source of error is
incorrect.

Identifying a source of
error due to the unequal
size of the filter paper is
correct.

Mark for (b) (iv) = 1/2

18]

The candidate states
that the enzyme is
denatured but does not
give a reason why the
activity of the enzyme is
slowing down.

Mark for (b) (v) = 1/2

education hub
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Paper 3 — Advanced practical skills

Example candidate response — middle, continued

Examiner comments

(vi) This procedure investigated the effect of temperature on the activity of catalase in the
plant extract.

To modify this procedure for investigating another variable, the independent variable
(temperature) would need to be standardised.

Describe how the temperature could be standardised.

Now consider how you could modify this procedure to investigate the effect of the
concentration of catalase in the plant extract on the breakdown of hydrogen peroxide.

Describe how this independent variable, concentration of catalase, could be
investigated. e

(c) A student investigated the activity of catalase in plant extracts from different species of plants,
R, S, T, U and V, by measuring the initial rate of activity.

Table 1.1 shows the results for this investigation.

Table 1.1

different initial rate of activity
plant species of catalase
/s

0.0750

0.1275

0.0900

0.0325

<|l€E([HA|»n |3

0.0625

You are required to use a sharp pencil for charts.

Plot a chart of the data shown in Table 1.1.

0 16 e e e -
ital THEF =5z AR AR AR m
rox ot o
auk
va\J 0-\p CL
o4 w\datt/s" EEEREEEEEE X

g m
0-05 -
gL R $ 1 n v

Afferend fland  Spcdey .

[4]

0 The candidate correctly
suggests the use of a
thermostatically-
controlled water bath
but not the reason for its
use.

@ The candidate correctly
states the number of
catalase concentrations
to use but not how to
prepare them.

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

m The axes are labelled
accurately and the
correct scale is used,
but the plotting point for
the data for R is
incorrect and the
horizontal line for V is
too thick.

Mark for (c) = 2/4

Total marks awarded =
13 out of 21

e PAST PAPERS
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Paper 3 — Advanced practical skills
How the candidate could have improved their answer

(b) (iii) The times for the first three temperatures should have been recorded as whole numbers as the times
taken for the pieces of filter paper to return to the surface were not precise. The candidate should have also
carried out trials and calculated the mean values.

(b) (iv) The candidate needed to identify the fact that the concentration of the hydrogen peroxide solution
was affected each time a piece of filter paper containing P was put into it.

(b) (v) The candidate stated that an increase in temperature affected the enzyme catalase by making it
denatured. The answer could have been improved by referring to how temperature affects the binding of the
substrate to the active sites of the enzyme and the formation of enzyme-substrate-complexes.

(b) (vi) The candidate correctly stated that a thermostatically-controlled water bath could be used to
standardise the temperature. To improve this answer the candidate needed to state its purpose, which is to
achieve a constant temperature. The candidate correctly stated that at least six concentrations of catalase
should be prepared. To improve this answer, the candidate needed to describe how these different
concentrations would be prepared.

(c) The candidate correctly labelled the axes. To improve this answer, the points needed to be accurately

plotted and the horizontal lines needed to be drawn with a thin straight line.

Mark awarded = (a) 1/1
Mark awarded = (b) (i) 1/1, (ii) 2/2, (iii) 4/6, (iv) 1/2, (v) 1/2, (vi) 1/3
Mark awarded = (c) 2/4

Total marks awarded = 13 out of 21

16 Cambridge International AS and A Level Biology 9700 EQJ/ mg‘c]EEAPERS
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Paper 3 — Advanced practical skills

Example candidate response — low

Examiner comments

1 Plant cells contain an enzym ejggtil@. which catalyses the hydrolysis (breakdown) of hydrogen

peroxide into oxygen and water. An extract of plant tissue contains catalase.

You are required to investigate the effect of t?_r"n/_ re (independent variable) on catalase in a
plantwl ion. ”-w)Oz +Hy L
3
You are provided with: C (S\Z.Tu,l )
labelled contents hazard volume/cm?®
) vogumt =Y
P plant extract solution none 100 R
e’
H hydrogen peroxide solution harmful 100 fl - w0
irritant

You are advised to wear suitable eye protection, especially when using the-hydrogen peroxide
solution, H. If H comes into contact with your skin, wash off with cold water.
P S

(a) When carrying out a practical procedure the hazards of using the solutions need to be
considered. Then the level of risk needs to be assessed as low or medium or high.

State the hazard with the greatest level of risk when using the solutions then state the level of
risk of the procedure: low or medium or high. o I

hazard . A O e

() feep

(ot =
P-’ ((M(b) You are required to keep a sample of 10cm? of the solution in P'to test at the temperature of
omsoLne soulon in
5 roow the room.

{emp
Y nd 90 Then heat the remaining solution in P and remove 10cm® samples of the solution at different
k";“’j’"g‘ e temperatures including a sample at the maximum temperature of 70°C.
ot |y
%d of (i) Use the thermometer to meWmmrature of the room.
ea
X 20:3
-0 & Q/ ,\Mﬁ TBIMPEIAIUIE wwivsissis s im i v ss [1]

(i) You will need to test a sample of the solution in P which has been heated to 70 °C.

State the other temperatm'es at which you will remove each sample.

o The candidate correctly
identifies the hazard as
‘harmful irritant’ but
incorrectly assesses the
level of risk as low.

Mark for (a) = 0/1

e Although the candidate
has read the value of
the temperature
correctly, the units are
omitted.

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

e The interval between
each temperature is
appropriate and the
correct units (°C) are
included.

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

PAST PAPERS
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Paper 3 — Advanced practical skills
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Example candidate response — low, continued

Examiner comments

Proceed as follows:

1. Put 10cm? of the solution in P into a petri dish labelled with the temperature of the room you
recorded in (b)(i).

2. Gently heat the beaker labelled P, containing the remaining solution.

3.  When the temperature of the solution in P reaches the lowest temperature stated in (b)(ii),
remove the Bunsen burner.

4. Remove 10cm? of the solution in P and put it into a labelled petri dish.

5. Replace the Bunsen burner.

6. Repeat step 2 to step 5 for each of the temperatures stated in (b)(ii).

7. When the solution reaches 70°C, remove the last sample and put it into a labelled petri dish.
8. Turn off the Bunsen burner.

9. Leave the solutions to cool while you cut squares of filter paper, 1cm x 1.cm. You will need to
decide how many squares to cut to give you confidence in your results.

10. Put a mark on the test-tube 2cm from the top.
11. Put H into the test-tube up to this mark.

12. Use forceps to pick up one square of filter paper and dip the whole square into the solution in
the petri dish that is labelled with the temperature of the room.

13. Wipe the square against the petri dish to remove excess solution from both sides of the
square.

14. Hold the square just below the surface of H so that the top of the square is level with the
surface of H as shown in Fig. 1.1.

forceps

«——surface of H
level with mark
on test-tube

Fig. 1.1
15. Immediately release the square (you may need to shake the forceps) and start timing.
16. Measure the time taken for the square to return to the surface. Record the time in (b)(iii).

If the time is more than 120 seconds, stop timing and record ‘more than 120’.

Cambridge International AS and A Level Biology 9700 Eej/ mgS]TD SAPERS
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Paper 3 — Advanced practical skills

Example candidate response — low, continued

Examiner comments

17. Remove the square from the test-tube.

Note: if the square remains at the bottom of the test-tube, pour off H into the container labelled
H. Use water in the beaker labelled ‘for washing’ to rinse out the square from the test-tube. Then
repeat step 11.

18. Repeat step 12 to step 17 with each of the samples removed at the different temperatures.

(iii) Prepare the space below and record your results.

o | 29 °C7 7. ;{'m{r”"“” 76':)0( 65" T N
Tiere daved V4 v 28 ha'3¢. 50972 N2+ 20 |morethan120
Tive Yok 13- 188 5010 g3 - 1 |‘5: 56 [more 4han 120
e T R

(5]

[6]
(iv) Identify two significant souxces of error in this investigation.
mign '

) ¢ 3 - $
I+ Reacdion time &sAh\qh- in the mveshgoﬂmn ' 0

winen the temperature Te lncreating 4ne time

taven for tne cotalate enzyme 4o retxt  Also increasec

resolte anowe A big cifference Petween the reoyune

e A table has been drawn
to record the results but
the heading for
temperature is
incomplete and the
heading for time lacks
units.

e Although the candidate
has included data for
five temperatures, the
values are not recorded
to the appropriate
degree of accuracy.

Mark for (b) (iii) = 3/6

G ‘Reaction time’ is not a
source of error.

@ While the candidate
understands that the
catalase solution on
each square of paper
might affect the
hydrogen peroxide
solution, they give
‘impurities’ which is
incorrect here.

Mark for (b) (iv) = 0/2

e The response indicates
that the activity of the
enzyme slows as the
temperature increases
but no reason is given
for why this is
happening.

Mark for (b) (v) = 0/2

\ e PAST PAPERS
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Example candidate response — low, continued

Examiner comments

(vi) This procedure investigated the effect of temperature on the activity of catalase in the
plant extract. R

To modify this procedure for investigating another variable, the independent variable

(temperature) would need to be standardised.
S o

Describe how the temperature could be standardised.

Now consider how you could modify this procedure to investigate the effect of the
concentration of catalase in the“ﬂg“ﬁt‘ext;acto_r_ﬂhéb’r?aakdown_of hydrogen peroxide.

Describe how this independent variable, concentration of catalase, could be
investigated. )

(c) A student investigated the activity of catalase in plant extracts from different species of plants,
R, S, T, U and V, by measuring the initial rate of activity.

Table 1.1 shows the results for this investigation.

Table 1.1

different initial rate of activity
plant species of catalase
Is™

0.0750

0.1275

0.0900

0.0325

<|Cc|-|®»|>D

0.0625

You are required to use a sharp pencil for charts.

10

Plot a chart of the data shown in Table 1.1.
L K=

0 There is no description
of how the temperature
could be standardised.

Mark for (b) (vi) = 0/3

@ Although the scale
selected is appropriate,
the labels for the axes
are not given and the
data for S and V have
been omitted.

Mark for (c) = 0/4

Total marks awarded =
5 out of 21
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How the candidate could have improved their answer

(a) As the hazard was identified as a ‘harmful irritant’, the candidate should have assessed the level of risk of
the procedure as ‘medium’.

(b) (i) The candidate omitted to write the appropriate units, °C, after the value for the temperature of the
room.

(b) (ii) The candidate could have inserted °C after each temperature.

(b) (iii) The table of results should have included headings for temperature and time with the appropriate
units. The times for the first four temperatures should have been recorded as whole numbers, as the times
for the pieces of filter paper to return to the surface were not precise.

(b) (iv) The candidate needed to identify the fact that the concentration of the hydrogen peroxide solution
was affected each time a piece of filter paper containing P was put into it.

The candidate could also have mentioned the fact that the pieces of filter paper sometimes touch the side of
the test-tube, thus affecting the time they take to reach the surface.

(b) (v) The candidate described how increasing the temperature affects the time taken for the piece of paper
to rise to the surface. The answer could have been improved by giving reasons for the reduced activity of the
enzyme such as the reduced number of enzyme-substrate-complexes being formed.

(b) (vi) The candidate needed to describe the correct apparatus to use in order to achieve a constant
temperature. The candidate stated that different concentrations of enzyme should be used but did not
specify the exact number or how to prepare them.

(c) The candidate needed to label the axes and include all the data given in the table. The five points needed
to be accurately plotted and the horizontal lines needed to be drawn with a thin straight line.

Mark awarded = (a) 0/1
Mark awarded = (b) (i) 0/1, (ii) 2/2, (iii) 3/6, (iv) 0/2, (v) 0/2, (vi) 0/3
Mark awarded = (c) 0/4

Total marks awarded = 5 out of 21

Common mistakes candidates made in this question

(a) Some candidates did not refer to the table provided on the question paper, which detailed the solutions
provided and the hazard associated with each solution.

(b) (i) Some candidates omitted the appropriate units, °C, when recording the temperature of the room.

(b) (ii) Some candidates omitted the appropriate units, °C, when stating the temperature. The interval
between each temperature should be at least 5 °C as it is difficult to control the temperature of solution P.

(b) (iii) Some candidates included units, °C or seconds, in the body of the table rather than in the headings.

(b) (iv) Some candidates identified sources of error unrelated to the investigation that they had carried out,
such as parallax errors when reading the thermometer.

(b) (v) Many candidates described their results rather than explaining how the enzyme was binding to the
substrate causing breakdown of the hydrogen peroxide.

(b) (vi) Some candidates repeated the whole method when they only needed to state the modifications to the
procedure which had already been described.

(c) Many candidates didn’t label the axes fully and accurately using the headings provided in Table 1.1.

Some candidates didn’t plot all the data in the order given in the table or to draw the bars using thin, straight
lines.

e PAST PAPERS
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Question 2

Example candidate response — high

Examiner comments

2 K1 is aslide of a stained transverse section through a plant leaf.
You are not expected to be familiar with this specimen.
You are required to use a sharp pencil for drawings.

(a) (i) Draw a large plan diagram of the part of the leaf as shown by the shaded area in Fig. 2.1,
to include observable features and two vascular bundles.

draw this area

<

Fig. 2.1

You are expected to draw the correct shape and proportions of the different tissues.

Vtuw\a r
gundle

[4]

Ef’.lem.'g Waty

whide

o The drawing is an
acceptable size, the
required number of
vascular bundles has
been drawn and the
area of cells near the tip
is shown. However, the
lines representing the
epidermis are too far
apart.

Mark for (a) (i) = 3/4
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Paper 3 — Advanced practical skills

Example candidate response — high, continued

Examiner comments

(ii) Observe the epidermis in K1. These cells are not identical.

Select one group of four adjacent (touching) cells which show some of the differences

between these cells.

Make a large drawing of this group of four cells.
Each cell of the group must touch at least one other cell.

Use one ruled label line and label to identify the cell wall of one cell.

(5]

e The four cells are
touching, with two lines
representing the
correctly labelled cell
wall. The drawing also
includes cells that are
not identical. However,
the quality of the
drawing is not
creditworthy.

Mark for (a) (ii) = 4/5

PAST PAPERS
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Example candidate response — high, continued

Examiner comments

(b) Fig. 2.2 is a photomicrograph of a stained transverse section through part of a leaf from a
different type of plant.

You are not expected to be familiar with this specimen.

-
»>
JSvert®

Fig. 2.2

(i) Use the line X-Y to determine the simplest ratio of the depth of the midrib to the diameter
of the vascular bundle.

You may lose marks if you do not show your working.

X-Y diameter of vosculor bundle e
AN s

AT
; 9 3
iy ol

simplest ratio............... T oy [5]

(ii) Suggest a habitat where this plant might grow and one observable feature, shown in
Fig. 2.2, which adapts it to this habitat.

Z In the }/'yu% (4

e The measurement of the

depth of the midrib is
attributed to X-Y, which
is not creditworthy. As
this error is carried
forward, credit is given
for all the other marking
points.

Mark for (b) (i) = 4/5

e The candidate is aware

that the leaf is from a
water habitat and states
a feature which adapts
the leaf to this habitat.

Mark for (b) (ii) = 1/1
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Paper 3 — Advanced practical skills

Example candidate response — high, continued Examiner comments

(c) Prepare the space below so that it is suitable for you to record observable differences between
the leaf on K1 and the leaf in Fig. 2.2.

Record your observations in the space you have prepared.

— —

DiH'e,rences e e The table does not have

iL_“- a ,;1 D }‘:' 5 R iy three columns and is

s W 9 D . therefore not

lrallsade memphjﬂ cells are ‘f’ahmdu mesophylicells creditworthy. The three
fess PO cked |are more pacl(e(? observable differences

g ‘ are correct.

imo"“ aic gpaces between Less aic spaces

me oe ”L*h_ﬁ SRS be twe‘é/) 'L/’WQ 0’6”& Mark for (c) = 3/4

|5 sculer 1 dlor

| Doesn't have Sunlen Stomoxbv\l Has Sunken gtomotn

Total marks awarded =
4] 15 out of 19

How the candidate could have improved their answer

(a) (i) The candidate correctly represented the epidermis as two lines. However, these needed to be shown
closer together so that the proportions of the different tissues were correct.

(a) (ii) The candidate correctly drew four cells with the cell walls shown by double lines. To improve this
answer, the lines should have been drawn more carefully so that each line was thin and continuous.

(b) (i) The candidate correctly measured the depth of the midrib and the diameter of the vascular bundle. To
improve this answer, the units of both the measurements needed to be shown.

(c) The candidate drew a table to show the features observed and the differences between K1 and Fig.2.2,

but the inclusion of a third column to identify each observed feature would have been clearer. The answer
could have been improved by the inclusion of another observable difference.

Mark awarded = (a) (i) 3/4, (ii) 4/5
Mark awarded = (b) (i) 4/5, (ii) 1/1
Mark awarded = (c) 3/4

Total marks awarded = 15 out of 19
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Example candidate response — middle

Examiner comments

2 K1 isaslide of a stained transverse section through a plant leaf.
You are not expected to be familiar with this specimen.

You are required to use a sharp pencil for drawings.

(a) (i) Draw alarge plan diagram of the part of the leaf as shown by the shaded area in Fig. 2.1,

to include observable features and two vascular bundles.

draw this area

<

Fig. 2.1

You are expected to draw the correct shape and proportions of the different tissues.

[4]

o The drawing is an
acceptable size and the
required number of
vascular bundles is
shown. However, the
lines representing the
epidermis are too far
apart and the area of
cells near the tip has not
been drawn.

Mark for (a) (i) = 2/4
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Paper 3 — Advanced practical skills

Example candidate response — middle, continued

Examiner comments

(ii) Observe the epidermis in K1. These cells are not identical.

Select one group of four adjacent (touching) cells which show some of the differences
between these cells.

Make a large drawing of this group of four cells.
Each cell of the group must touch at least one other cell.

Use one ruled label line and label to identify the cell wall of one cell.

(5]

e The candidate earns
marks for showing cells
that are not identical
and for labelling the cell
wall. However, the lines
representing the
epidermis are too far
apart. The quality of the
drawing overall is not
creditworthy.

Mark for (a) (ii) = 3/5

e PAST PAPERS
Cambridge International AS and A Level Biology 9700 EJ/ |N§|P§ )



Paper 3 — Advanced practical skills

28

Example candidate response — middle, continued

Examiner comments

(b) Fig. 2.2 is a photomicrograph of a stained transverse section through part of a leaf from a
different type of plant.

You are not expected to be familiar with this specimen.

Fig. 2.2

(i) Use the line X-Y to determine the simplest ratio of the depth of the midrib to the diameter
of the vascular bundle.

You ma¥\lose marks if you do not show your working.
From 4. 212,
Depth of middb = 50,5 mm

Diameter of vascular pundle = tdcO-me= >0.0 mm

Patid f depth of midnb : diameder of vascular pundle
50 5me :HATO~ 30,0 Mg

—_— Pritedel o, S
2. p A 20, 0 M)

2(2.6>5) : 2>(l)
505 2>
5 T2
. : So6—+3 L: o
SIMPIBSETANO ottt e it [5]

(ii) Suggest a habitat where this plant might grow and one observable feature, shown in
Fig. 2.2, which adapts it to this habitat.

e The measurement of the
depth of the midrib is
incorrect.

Mark for (b) (i) = 2/5

0 There is no awareness
that the leaf is from a
water habitat.

Mark for (b) (ii) = 0/1
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Paper 3 — Advanced practical skills

Example candidate response — middle, continued Examiner comments

(c) Prepare the space below so that it is suitable for you to record observable differences between
the leaf on K1 and the leaf in Fig. 2.2.

Record your observations in the space you have prepared. 6

Feature slide K1 Fig 2.2 @ This is an appropriate
Vascrdar Vos celar bundles Negerda r bund le table with three columns
ove close v -the vesent in He and two observable
bundle ) : P differences that are
CRIGEAS Central part of correct.
te \ea§
Air the our A anr spaces
Space s Bpaces are ol Bed S madiar # Mark for (c) = 3/4
\araq i <ize |
Sze
E\)\'c\c«w‘s wupper &t’)fdtrm_(s »«.PPe{ efidtlmis
Ehilpses il
Palicade Plicade cells Pahsac‘é. cells
cells are less Close(y ore. more
Pacleed c/tvse(xd padied
(4]
C ollen less nuambe more Ml e,
e of collen N of colleac Ma
ce\lg dlose to +the cells close "'U‘H/\Q Total " ded
_ lower epide/nu's T 8 otal marks awarded =
e e TR 10 out of 19

How the candidate could have improved their answer

(a) (i) This candidate’s drawing was large enough to show the different tissues clearly and it included two
vascular bundles. To improve the drawing, the two lines representing the epidermis needed to be drawn
closer together so that the proportions of the different tissues were correct. It also needed to include an area
of cells close to the tip of the leaf.

(a) (ii) To improve this answer, the candidate should have drawn the lines more carefully so that each was
thin and continuous. They should also have selected cells which showed clear differences between them.

(b) (i) To improve this answer, the measurement of the midrib needed to be within the range allowed by the
examiner and to the correct degree of accuracy. When measuring in millimetres, the value should be in
whole numbers.

(b) (ii) To improve their answer, the candidate needed to recognise that the features of the leaf are observed
in a plant living in a wet habitat.

(c) To improve this answer, the candidate should have observed more tissues and features such as the

stomata and the air spaces.

Mark awarded = (a) (i) 2/4, (ii) 3/5
Mark awarded = (b) (i) 2/5, (ii) 0/1
Mark awarded = (c) 3/4

Total marks awarded = 10 out of 19
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Example candidate response — low

Examiner comments

2 K1 is aslide of a stained transverse section through a plant leaf.
You are not expected to be familiar with this specimen. V

You are required to use a sharp pencil for drawings.

(a) (i) Draw alarge plan diagram of the part of the leaf as shown by the shaded area in Fig. 2.1,

to include observable features and two vascular bundles.

draw this area i

S

Fig. 2.1
You are expected to draw the correct shape and proportions of the different tissues.

[4]

o The drawing is below
the minimum size
acceptable and no
vascular bundles are
shown. The epidermis is
drawn as two lines but
the area of cells near
the tip has not been
included.

Mark for (a) (i) = 1/4
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Paper 3 — Advanced practical skills

Example candidate response — low

Examiner comments

(ii) Observe the epidermis in K1. These cells are not identical.

Select one group of four adjacent (touching) cells which show some of the differences
between these cells.

Make a large drawing of this group of four cells.
Each cell of the group must touch at least one other cell.

Use one ruled label line and label to identify the cell wall of one cell.

g@” woll

/)
—/

(5]

e The quality of the
drawing is not
creditworthy and it
includes too many cells.
One mark is awarded
for including cells that
are not identical and
one for labelling the cell
wall.

Mark for (a) (ii) = 2/5
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Example candidate response — low

Examiner comments

(b) Fig. 2.2 is a photomicrograph of a stained transverse section through part of a leaf from a
different type of plant.

You are not expected to be familiar with this specimen.

ma 155 a-" wg.
£

; \ ’«." W N '2‘ ,.
fw‘ %
w}%ﬁa“a % 52‘5&".‘,‘.'.2
ea D

Fig. 2.2

(i) Use the line X-Y to determine the simplest ratio of the depth of the midrib to the diameter
of the vascular bundle.

You may lose marks if you do not show your working.

: (3
‘D&FHWPMID{(‘”) :lcg Chm ('q: ,Z,e,
©lamehie of VP«JCvaJ,e:f«‘Im x10 e )X'U
i9:2¢
simplest ratio................ Hes 228 5]

(ii) Suggest a habitat where this plant might grow and one observable feature, shown in
Fig. 2.2, which adapts it to this habitat.

habitat ... p—Fa i hobh— M’G[Inm}e .......................................................
feature Mdﬁ-%:@kcuhck .................................................................. 1]

e The measurement of the
depth of the midrib is
incorrect and the final
answer does not show
the ratio of the depth of
the midrib to the
diameter of the vascular
bundle.

Mark for (b) (i) = 0/5

e There is no awareness
that the leaf is from a
water habitat.

Mark for (b) (ii) = 0/1
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Example candidate response — low Examiner comments

(c) Prepare the space below so that it is suitable for you to record observable differences between
the leaf on K1 and the leaf in Fig. 2.2.

Record your observations in the space you have prepared.

—

R —

Di—ﬁemnu& K| | B 2.2
J

= e \ Lot Iz e The candidate has
|— Ry |- AOHE; mall ;
| o NALe | T the fondex| oD The J\()(,’(( e drawn a table with three
- | T epiden columns and states an
F ;’ : observable difference
| | | v . .
L Xglem | Ao Yes, that is creditworthy.
“ ‘ w The cewtve |
1 \ | as 4 civcle | Mark for (c) = 2/4
\F \\/('{) :
t ‘Ph(o{nﬂ /\J” vy 1K the
L Xylem
| The < ¢ ¢ The Cells neor
B s o b +h€(0w€‘-
| Det €0y nk ) q)\ﬁ\“n o\

R (,j‘,\ ’( (( h.\ DI
the _epiaen

(4]

Total marks awarded =
5 out of 19

How the candidate could have improved their answer

(a) (i) The size of the drawing needed to be large enough to show the different tissues clearly. The candidate
drew the air cavities present in the leaf but did not include the vascular bundles. To improve their answer, the
candidate needed to observe the leaf and include as many different tissues as possible.

(a) (ii) The candidate needed to draw only four cells, as instructed.
(b) (i) To improve this answer, the measurement of the midrib needed to be within the range allowed by the
examiner. The candidate needed to show the simplest ratio of the depth of the midrib to the diameter of the

vascular bundle, but instead they reversed the ratio and therefore did not gain the mark.

(b) (ii) To improve this answer, the candidate needed to recognise that the features of the leaf are observed
in a plant living in a wet habitat.

(c) To improve this answer the candidate should have observed more tissues and features such as the

stomata and the mesophyll cells. The examiner required a description of the features for both K1 and Fig.
2.2 so stating ‘no’ or ‘yes’ was not sufficient.

Mark awarded = (a) (i) 1/4, (ii) 2/5
Mark awarded = (b) (i) 0/5, (ii) 0/1
Mark awarded = (c) 2/4

Total marks awarded = 5 out of 19
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Common mistakes candidates made in this question

(a) (i) Some candidates didn’'t make their drawings big enough to show all the different tissues they could
observe clearly and in the correct proportions. A common mistake was to omit features that could clearly be
seen.

(a) (ii) Some candidates didn’t make their drawings large enough to show the different tissues clearly.
Candidates needed to select cells which fulfilled the requirements of the question, then observe and draw
what they observed. A common mistake was to omit features of the epidermal cells that could clearly be
seen.

(b) (i) Many candidates didn’t show all the steps in their working or include units with the measurements they
had taken.

(b) (ii) Many candidates didn’t recognise the features that indicate that the leaf is adapted to a wet habitat,
for example the features of a leaf that floats and lies flat on the water allowing the palisade cells to gain
access to the sun; stomata on the upper surface for gas exchange; air chambers which provide buoyancy.

(c) Many candidates didn’t draw a table which included a column listing the features observed and some
candidates didn’'t make comparative statements, such as ‘fewer stomata’ or ‘more stomata’.
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