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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 9700_s16_qp_22.pdf
Mark scheme 9700_s16_ms_22.pdf
Question Paper 33, June 2016
Question paper 9700_s16_qgp_33.pdf
Mark scheme 9700_s16_ms_33.pdf
Question Paper 41, June 2016
Question paper 9700_s16_qgp_41.pdf
Mark scheme 9700_s16_ms_41.pdf
Question Paper 52, June 2016
Question paper 9700_s16_qgp_52.pdf
Mark scheme 9700_s16_ms_52.pdf

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at
https://teachers.cie.org.uk

4 Cambridge International AS and A Level Biology 9700
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Introduction

How to use this booklet

Example candidate response — high Examiner comments
Answear-all the questions. o This candidate has
Statements A fo E are about the struchufe and functioning of respondad as requested
s - RO T S, and given answers that
/__ sARE. o are concise and are

rlhﬂmdshbemmhgmmwmw /

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

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

; ; the active site being partially floxible and
Discuss and analyse the answers with ':m o

wour learners in the classroomto where and why marks
improve their skills. e bt S Sl LS were awarded. This helps
enzyma, with & terfiary or quatermary structuns you to interpret the
that results in an shape. standard of Cambridge
______ Glabulor. .. exams and helps your

; learners to refine their
D The term for enzymas that function outside cells. exam technique.

...... (VL G e=N1TH) = S, \

E The concentration of substrate that enables an enzyme to-achieve hall the madmum rale of
reaction,

________ Ko Malue

P,

Bl Total mark awarded =
(Total:5) | Soutof §

How the candidate could have improved their answer

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

This explains how the candidate could have improved
their answer and helps you to interpret the standard of
Cambridge exams and helps yourlearners to refine
exam technigue.

Common mistakes candidates made in this question

A. Some candidates only gave the term “activation’ o . ) )
strictly correct it was allowed. This lists the common mistakes candidates made in
answering each guestion. This will help your learners to
avoid these mistakes at the exam and give them the

best chance of achieving a high mark.

B. Some candidates gave a mixture of terms, such
induced substrate’, lock and key fit'. The exami

C. Named globular proteins were incorrectly given as
commonly seen. The speflings of ‘globular’ were not always cnrrect

TSl
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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 319, 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% 230,
guestions 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

worth 15 marks (Section B). All questions will be based on the A Level syllabus h 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

6 Cambridge International AS and A Level Biology 9700
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Paper 3 — Advanced practical skills

Paper 3 — Advanced practical skills

Question 1

Example candidate response — high 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. o The hazard and the
State the hazard with the greatest level of risk when using the solutions then state the level of !evel _Qf risk are
risk of the procedure: low or medium or high. o identified.
hazard ...... ,.;-.FELM .............. l')M’Y){'w‘ ......... ‘ r“hm’b ........................................................... Mark for (a) =1/1
6vel f risk . I e 1]
(b) 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 10cm? samples of the solution at different e The temperature of the

temperatures including a sample at the maximum temperature of 70°C. . .
P 9 P P room is stated with the

(i) Use the thermometer to measure the temperature of the room. 9 appropriate units.

temperature ................... 2 2.5 ..... 6 ..................... [1] Mark for (b) (i) = 1/1

(ii) You will need to test a sample of the solution in P which has been heated to 70°C. .
e The interval between

State the other temperatures at which you will remove each sample. e each temperature is
0 i ey Glsiug . appropriate and the

................. 30)%.)50)60“\0‘@65 COfI’eCt units (OC) are

....................................................................................................................................... 2] included.

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

Cambridge International AS and A Level Biology 9700 7



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



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.

[ tempeate /¢ @ | " i

eturo fo surface /s i 0 A table has been drawn
20.5 e — to record the results with
3 w the appropriate
30 -0 i 16 R headings; it includes
4p -0 B data for five
w1 temperatures to the
50 . =i = T appropriate degree of
o 2 accuracy.
@0 . i B
10 -0 n»-oh 41, o @ Aithough the results for
b 0 20 | 120 the trials are included,
S the mean is not shown
in the table.

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

(6]

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

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

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

R

&

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

Cambridge International AS and A Level Biology 9700 9



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 kmpdue | ore )y e Bre i b suore. . velun o

Stows o g fonpRgve a1 sboatwedpnddogy Nor bied 10 bydngen o

(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@wnosfmb'owt@cwrowdgwaﬁef

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[fmfim

o R0t P B i frnen... L solibiGrs.. o .... GGQ(JQ}W%

... individuel . Aut tubose Drop. 4 filke. poger. soaked into.P... (3]
andk measurt e foken. Rpeak  for oteeurodse

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

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

Q 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




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
plant species

initial rate of activity
of catalase
/s

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
22 0.n = accurately, the correct
20 HH scale is used and the
§ 3 100 e plotting of the points is
B‘% i . accurate. However, the
% ol 0.075 - EEEmEEEEE TR horizontal line of the bar
o - H - , EENNEEAA for S is too thick.

j . UV g X Z
E . Mark for (c) = 3/4
$ v
" . ’ d\HM

Total marks awarded =
[4] 18 out of 21

Paper 3 — Advanced practical skills

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

Cambridge International AS and A Level Biology 9700
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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

level of risk

(b) You are required to keep a sample of 10cm? of the solution in P to test at the temperature of
the room. = » (Sdaon P/
(Swden ©) =
Soldion )
Then heat the remaining solution in P and 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. 9
LOMPEralline: sassuisnud T e [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. 9
~ 0 o ° &
B'c . WOE . BIC o 00 ud F0 ¢ (M)

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

6 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




Paper 3 — Advanced practical skills

Example candidate response — middle, continued

Examiner comments

Proceed as follows:

1

10.

11

12.

13.

14.

15.

16.

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

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

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

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

Replace the Bunsen burner.

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

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

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.

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

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.

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

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

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

Cambridge International AS and A Level Biology 9700
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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 e [ T
N0 53.4% l
Jo.0 55 . 09 !
No -0 57 .9 !
5V .0 ik e iy
bv .0 Mo Mon 13, 9

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

Error 0 mc.q\g.,nnj the bzu\t Q(c\,\'..u.ﬂz, of \v\un\c exkrack

s O OO B st O S35
colhoequal | coe o Btar Rl may vy | wih e s )@

(v) Explain how the enzyme catalase was affected by the change in temperature.

The ey callose b Ghe  ophimum  lmperakwe of  Lo°C

o Nt 0 b B

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

0 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]

7]

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

Cambridge International AS and A Level Biology 9700




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

<|€([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 16T e e - - -
iRl THEF e RN AENNANAEEEREENEAEE m
rox ot o
ak
va\J _
o4 w\datt/s" ENEREEEEEE X

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

Afferend fland  spcdey .

[4]

Q 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

Cambridge International AS and A Level Biology 9700




Paper 3 — Advanced practical skills

16

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

Cambridge International AS and A Level Biology 9700



Paper 3 — Advanced practical skills

Example candidate response — low Examiner comments

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

Y:)u ta\re requlreld go investigate the effect of wre (independent variable) on catalase in a
plant extract soluton. g =02 1¥2 0
¢ wl
You are provided with: ( ('::\1., alt)
labelled 1 contents hazard volume/cm3
e X \oQun 5= ,ﬁ
P plant extract solution none 100 .
—— = w $
H hydrogen peroxide solution harmful 100 fe o
irritant

You are advised to wear suitable eye protection, especially when using the -hydrogen peroxide
solutigg, H. If H comes into contact with your skin, wash off with cglq Xv_atir:
. ; : , o The candidate correctly
(a) When carrying out a practical procedure the hazards of using the solutions need to be . ies
considered. Then the level of risk needs to be assessed as low or medium or high. identifies the hazard as

‘harmful irritant’ but

State the hazard with the greatest level of risk when using the solutions then state the level of incorrectly assesses the

risk of the procedure: low or medium or high. R
4 _ < 0 level of risk as low.
hazard AR JIEIUOT ettt
e o o1y IR ) I — i Mark for (a) = 0/1
() Feep
lvm e
K”)P;o‘ﬁg’”‘(b) :;?:rzfr:aquired to keep a sample of 10cm® of the solution in Plto test at the temperature of 9 Although the candidate
lemp has read the value of

Varaming 90 Then heat the remaining solution in P and remove 10cm® samples of the solution at different
) e

) temperatures including a sample at the maximum temperature of 70°C. the tempe rature_
weor . 'au"%‘ i correctly, the units are

O (i) Use the thermometer to measure the temperature of the room. i
ey asie omitted.

6 SMEX temperature ......... 2 B S—— 1]
00C Mark for (b) (i) = 0/1

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

State the other temperatutes at which you will remove each sample.

LB0C, S5 C 000, T BS TO Y. i © The interval between
each temperature is

................ y " R TSI || appropriate and the
correct units (°C) are
included.

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

Cambridge International AS and A Level Biology 9700 17



Paper 3 — Advanced practical skills

18

Example candidate response — low, continued

Examiner comments

Proceed as follows:

1.

10.

1

12.

13.

14.

15.

16.

Put 10cm?3 of the solution in P into a petri dish labelled with the temperature of the room you
recorded in (b)(i).

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

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

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

Replace the Bunsen burner.

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

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

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.

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

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.

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

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
Immediately release the square (you may need to shake the forceps) and start timing.
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’.
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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 :f‘ 77 — 0, —---'.‘ = o
0 | g ¢ 4o 50 ¢ 60 T TFé & 0 A table has been drawn
[T - ' , to record the results but
Tiere daved 4+ 28 ha 3¢ 5032 N2+ 20 |move than126 the heading for
’ S temperature is
Neoe fards 13+ 188 5010 4923 115056 [more than 120 incomplete and the
S 5T R B heading for time lacks
Tiere 1M er : | l R i 6 | 1O+ 23 |move than ¢ ¢
( ' \Ll S(’) e ‘f]ﬁ 787 ‘;lw 4| [ty iy Wi VR e unlts_
Ava . Iy 47 150 -6l 1= moTe thor 124 ,
¥ bfi- o | 20| (- L 6 Although the candidate

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

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

(6]
(iv) Identify two significant sources of error in this investigation.
. mMight be e : % 6 . . .
I+ Reaction time 45, high 1n dhe mnvestigation 6 Reaction time’ is not a

source of error.

e While the candidate

........................................................................................................................................ understands that the
.ftfi!f?.@.?.!ﬁi!?.f.‘.’..@ .................................................................................................... catalase solution on
each square of paper
....................................................................................................................................... [2] might affect the
(v) Explain how the enzyme catalase was affected by the change in temperature. hydrc_)gen perox.ide
when -the temperature Te Increaling 4n, time S.Oluno.r!’ they give
.............................................................................................. o W & i 1 A ‘|mpur|t|es’ which is
taven. for. Ane catalate  enzyme o rcoed  also increases incorrect here.
ond at bo'c the enzyme clenciturec since the Mark for (b) (iv) = 0/2
fesotte gnowe a big difference bettween itne resyire -
. e 6 The response indicates
of . sotc —toe @ . 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
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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. N

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

<|C|-H|®» |3

0.0625

You are required to use a sharp pencil for charts.

10

Plot a chart of the data shown in Table 1.1.

9 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

Cambridge International AS and A Level Biology 9700




Paper 3 — Advanced practical skills
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.
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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.

x - Vascular

~

@ O\l\

/

[4]

Ef‘ JV"\I‘& Wa S
whidle

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

Cambridge International AS and A Level Biology 9700




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.

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

(5]
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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.

o P
Vo "
JSrests’

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.

& 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

0 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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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.

D xH—e,ren-ceS 6

R e sty K41 F'ﬁ 5 57 0 5

Ma'lsade meSopth ce”s are ‘Pallfadu /"’QScph I C‘e b
fess po cked mfe Mmore poct(e(;

imor‘* aic spaces between Les§ air spaces

@e (",,eul‘*f G betwe@n L//)Q celb

3 JBLLLG “ dlar

| Doesn'y have Sunken stc.mo\tnl Has™ gunken gtomatn

6 The table does not have
three columns and is
therefore not
creditworthy. The three
observable differences
are correct.

Mark for (c) = 3/4

Total marks awarded =
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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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.

e The candidate earns
9 marks for showing cells

= [, R e / \\ that are not identical
// f 1 \ and for labelling the cell
& ‘ \ /) i wall. However, the lines

o~

\ {1/
U3 A J representing the
“ —— epidermis are too far
apart. The quality of the
drawing overall is not
Gl woalk creditworthy.

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

(5]
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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.

= P, >
(77 YA é'.ﬁ“‘;.l- -

tasvaci8discaisie

@ w

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-mo= >0.0 mm

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

>\ p M 20,0 M
2(2.6>5) : 2>(l)
505 : 2.
5 T2
. A So5——3 L: 2
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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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
L P Voscudar bundles | Nosadar buand le table with three columns
s elina e rts sl 5l apd two observable
bundle 2 P differences that are
tHe \ea§
Ai(‘ “H/\é our 'kb\l— onr $l?5\.<_l;$
9?0\02 s 5r)0\_%5 are _ e Senaller P Mark for (C) =3/4
\O‘r?jq " <ize .
Size
EP\'C\CIW‘S uF?e( et’)fdt{m(s \,(_P))e,— eFidﬁ(WS
Hhlnner At
Palicade: Blicade cells PaL‘SAAé. cells
cells are less close(y ore. more
Pacleed c/tvse(xd padied
(4]
Bl less namboe more nuumnb ¢,
e of collen N of colleac Ma
QIS dose o 4he | calls close 4 Hae
4 [lewer epidesnus lower epidernus Total marks awarded =
i 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 K1is 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 -

e

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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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.

cellall @ The quality of the
i drawing is not
9 creditworthy and it
A =N includes too many cells.
] VS N One mark is awarded
/ / ( \ N N for including cells that

//

—/

= are not identical and
V& , one for labelling the cell
A~ U\ 5 wall.

o= e Mark for (a) (i) = 2/5

(5]

Cambridge International AS and A Level Biology 9700 31



Paper 3 — Advanced practical skills

32

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.

:.:f«s‘na u m“ "‘tgn
6

; \ ’«." W N '2‘ ,.
fw‘ %
w}%ﬁa“a g 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 \Lm )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 ....Sp—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

6 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.

. e '

Di—ﬁemna‘é K| = e

)

‘ B | lacge, Small, | 6 The candidate has
1 onace | T *hﬁ ondex| oD 1 h( J\()(,’(( 6 drawn a table with three
P | T epiden columns and states an
F ;’ : observable difference
f *Ylewm ; Ao Yes, that is creditworthy.
“ i ™ The centve |
: ss o Circle | Mark for (c) = 2/4
( aoee |
\ ,‘ S,
l ~P})(OPW\ No Orovwnd the
L—— | Xylem
| The Gl Al ¢ The Cells neor
; 1 ; \ ; » orclu e (\71/\1@»‘ o
| DRAVLR TR | NAVE THEOVET et Aermtd \S

| epide,nis @es | +he Samt <ize hw"(; v thon o
L and otheys { tRT _ePiaciny

(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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