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Introduction

For the paper this session, candidates faced the following questions:

Question 1 asks candidates to consider the practical aspects of investigating the effect of
temperature on the respiration of yeast.

Question 2 is based on a core practical, habituation in organisms. This question requires
describing a method to investigate habituation in woodlice followed by data handling and
control of variables.

Question 3 is based on an aspect of ecology, namely habitat preference.
Question 4 is based on a core practical, measuring the respiration rate of germinating seeds.

In general, candidates showed knowledge of the methods used for this investigation. They
clearly identified variables that needed to be controlled but their descriptions as to how the
control could be achieved, frequently lacked the necessary precision required.
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Question 1 (a)(i)

The question asks candidates to state the location in the mitochondria where oxidative
phosphorylation takes place.

(i) State the location in the mitochondria where oxidative phosphorylation

takes place.
(1)
Gijae
ﬂ ResultsPlus
Examiner Comments
A correct location is given to achieve the mark.
(i) State the location in the mitochondria where oxidative phosphorylation
takes place.
(1)

ﬂ ResultsPlus
Examiner Comments

An example of an incorrect response.

(i) State the location in the mitochondria where oxidative phosphorylation
takes place.

(1)

R T I L T T o1 o

ﬂ ResultsPlus
Examiner Comments

This was the most frequent correct answer given by candidates.
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Question 1 (a)(ii)

This question asks for a named molecule that carries hydrogen for use in oxidative
phosphorylation.

(i) Name one molecule that carries hydrogen for use in
oxidative phosphorylation.
(1)

____________________________________________________ NADP

™\

V ResultsPlus
I/'--. Examiner Comments

An example of an incorrect answer.

% ‘” ResultsPlus
\

—_ Examiner Tip
Good recall of the process of oxidative phosphorylation is required to
name an appropriate molecule.

(ii) Name one molecule that carries hydrogen for use in
oxidative phosphorylation.

/AN

<( ResultsPlus
I/'--._ Examiner Comments

A correct answer
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(i) Name one molecule that carries hydrogen for use in
oxidative phosphorylation.

(1)

N\

ﬂ ResultsPlus
Examiner Comments

This candidate does not seem to have read the question carefully
enough as they appear to be thinking about movement across a
membrane.
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Question 1 (b)

This question asks candidates to describe an experiment to investigate the effect of
temperature on the rate of respiration in yeast, using an artificial hydrogen acceptor.

(b} Describe an experiment to investigate the effect of temperature on the rate of
: resp_blratlon in yeast, using an artificial hydrogen carrier (redox indicator).
(5)
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;1\""-.__ .
\( { Result<Plus
/"--‘- Examiner Comments

This answer does not describe how to control temperature adequately,
however, four aspects of the method are given credit.
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(b) zscribe an experiment to investigate the eﬁﬁ,iitm_%yum on the rate of
spiration in yeast, using an artificial hydrogen carrier (redox indicator). -
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iﬁ ResultsPlus
Examiner Comments

A clear method is described using five degree temperature intervals.
This response gains maximum marks.
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(b) Describe an experiment to investigate the@ect of ,tgmnanmd on the rate of
respiration in yeast, using an artificial hydrogen carrier (redox Indlcator}.
(5)
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%ﬁ ResultsPlus
Examiner Comments

Another clear answer gaining maximum marks.
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’l ResultsPlus
\

~_ Examiner Tip
If water baths are required for an investigation they should be
thermostatically controlled.
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Question 1 (c)

Candidates are asked to explain why temperature affects the rate of respiration of yeast.

(c) Explain why temperature affects the rate of respiration in yeast.

(3)
e bier epretwe . the lior hirefhe 0uvy.
TLB\&&VQ,WQS%WQFALJAL%%‘;M%}T%‘
 alshede  (owpler w160 racikem  bo
wf’y%rwtaﬁ%mﬁew{j&{ﬂf?ﬁwmmﬁhfw&gﬂ
............... fhe vode o esphation il loredied cboe  the optheme
%%Mﬂmﬁ@m@eiz%’#%hmd&m

ﬂ ResultsPlus
Examiner Comments

This answer shows a clear understanding of the response of enzymes
to changes in temperature.

¢ l ResultsPlus

| Examiner Tip
Most candidates realised that this biological sequence of reactions
were mediated by enzymes. So how temperature alters enzyme action
unlocked the answer.
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(c) Explain why temperature affects the rate of respiration in yeast.
(3)

whehi;mptm’rwt .......... Wceases the. . vyete of  collisiow
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‘H':5C5$¢ ...... yebiseo acts VHJ M'l'lmi.:-wﬂHFwwaC"':j
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ResultsPlus

Examiner Comments

This answer does not describe the denaturing of enzymes above their
optimum temperature.

-

%
{_,- .

A4 , ResultsPlus
\

Examiner Tip

The mark allocation for each question is a guide to the number of
points for maximum marks.
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(c) Explain why temperature affects the rate of respiration in yeast.
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B

ResultsPlus

Examiner Comments

This answer does not clearly explain how the increase in kinetic energy
would lead to a change of enzyme activity.
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Question 2 (a)

Candidates are given the context of woodlice that can display learning by habituation. The
question asks for a description of a method to investigate habituation in woodlice.

Describe how you could investigate habituation in woodlice.

w000 \OLNE

bﬁiuwdmg%e_%gmmmhm ........ Q...

hg‘....n.'-ﬂ{j ......... n%%;méoﬂghwwsﬁmxm

ul\kh%&rﬂﬁ* R

I\

ﬂ ResultsPlus
Examiner Comments

This answer only gains a mark for applying the stimulation in a
standardised manner. The remaining comments are too vague.

4 Resuttsplus
\J

Examiner Tip
Always make specific statements in a description of a method.
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Describe how you could investigate habituation in woodlice.
: (4)
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TRt |
- \ B
% ResultsPlus
; Examiner Comments

This answer is a description of a method with the details required to
gain maximum marks.
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Describe how you could investigate habituation in woodlice.
(4)

rakes '
mﬁfldﬁnhﬁm\dﬁ.xﬂhf_m&mﬁx&hm'm?bﬁtﬁgt;s%m
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Examiner Comments

This answer makes the first three points on the mark scheme but does
not give any detail as to how habituation is going to be recorded.
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Question 2 (b)(i)
Candidates are asked to calculate the percentage decrease in mean distance travelled.

(i) The mean distance travelled by the fish decreased from 5.2cm to 1 .5cm after
five stimuli, -

Calculate the percentage decrease in mean distance travelled.
(1)

4.‘3_—" -
5.2 160
4950
I— ﬁz_‘_
§.2

C¢.847 =%

Answer _-?--1'2. ................. %

400"'?8-8462: ?4'15382 ?/] >

/AN

<( ResultsPlus
I"/"----.. Examiner Comments

A correct answer.

o ‘*’ ResultsPlus

| Examiner Tip
The question does not specify the number of significant figures. So
correct rounding to one or two places was the approach nearly all
candidates took.
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(i) The mean distance travelled by the fish decreased from 5.2 cm to 1.5cm after
five stimuli.

Calculate the percentage decrease in mean distance travelled.
(1)

ResultsPlus

Examiner Comments

A correct answer given to two places.
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(i) The mean distance travelled by the fish decreased from 5.2cm to 1.5 cm after
five stimuli.

Calculate the percentage decrease in mean distance travelled.

(1)
. 3 €1 pigres
—— -
g'%"‘ﬁ'ff 6-3
0 S 6 Yoo = gg?g"-a%h

Answer.... . BY S} o

/AN

<( ResultsPlus
I/'--._ Examiner Comments

This candidate seems to have used 5.7 instead of 5.2 as well as giving
an incorrect calculation.

o ‘” ResultsPlus
<<

—_ | Examiner Tip
The space is given to help candidates and many do complete
calculations on the paper. For this style of question we mark the
answer rather than inspect the working.
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Question 2 (b)(ii)

Candidates are asked to plot a line graph of the results of the investigation.

(i) Plot a line graph for the results of this investigation.
(3)
X
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M

[ [ Y
-

Y / ResultsPlus
/"--‘- Examiner Comments

This presentation gains 3 marks. Both sets of data are plotted with
straight lines between points, the scales are appropriate and fully
labelled. A key is given to identify each plot.

T4 ResultsPlus
\ Examiner Tip
Candidates sometimes forget to give the complete y axis label with

units.

IAL Biology WBI16 01 22



(i) Plot a line graph for the results of this investigation.
(3)
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ResultsPlus

Examiner Comments

This answer gains maximum marks.
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Question 2 (b)(iii)

Candidates are asked to give one way the investigation should be conducted to avoid
harming the fish.

(iii) Give one way that this investigation should be conducted to avoid harming

the fish.
{1
........ The  sound. musd be nod w\ loud ek AW
{
- Rgh's.hearing . is. ofteded .
B
<ﬂ< ResultsPlus
Examiner Comments
Many candidates, like this one, suggested very loud sounds should be
avoided.
(T4 ResultsPlus
\_} Examiner Tip
Candidates are not expected to have done this investigation, rather
they just need to think about the context of the investigation
described.
(iii) Give one way that this investigation should be conducted to avoid harming
the fish.
keep  Fisk o lowae Yok wiha gpioum .

(ouditions aud 1ok Y M

ot sp

N\

ﬂ ResultsPlus
Examiner Comments

An adequate size of tank is given credit.
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(iii) Give one way that this investigation should be conducted to avoid harming
the fish.
(1)

(B

% ResultsPlus
Examiner Comments

Another appropriate answer.

(iii) Give one way that this investigation should be conducted to avoid harming
the fish.
(1)

:,’;M\ca.lgmblcws(?lskhd‘oa VR

L

-

% ResultsPlus
Examiner Comments

This response does not answer the question. A few candidates
suggested returning the fish to their natural environment; examiners
did not give this credit.
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Question 2 (b)(iv)
Candidates have to state one abiotic and one biotic variable for this investigation.

(iv) State one abiotic and one biotic variable that could affect this investigation

e ——

of habltuation in zebrafish.
{2)

Abiotic variable “Togmearshoce.

-

ig ResultsPlus
Examiner Comments

Nearly all candidates stated appropriate variables. Stating a variable in
the wrong category was very rarely seen.

A3

Q ResultsPlus

| Examiner Tip

Make sure you have command of the terms abiotic and biotic.

(iv) State one abiotic and one biotic variable that could affect this investigation
of habituation in zebrafish.

. [2}_
Abiotic variable

...... e N CAOPERTUR...
Biotic variable

..... Aa..d&;.lﬂ

[ B

iﬁ ResultsPlus
Examiner Comments

This was the most frequent response gaining both marks.
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(iv) State one abiotic and one biotic variable that could affect this investigation
of habituation in zebrafish.
(2)

Abiotic variable

R e

ResultsPlus

Examiner Comments

This response gains 2 marks.
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Question 2 (b)(v)

This question asks candidates to describe how a variable could be controlled and the effect it
would have if it was not controlled.

(v) Choose one of the variables you have identified in (iv).

Describe how this variable could be controlled and the effect it would have on
the results if it is not controlled.
(2)

Variable

TW — S

How this variable could be controlled.

B

<ﬂ< ResultsPlus
Examiner Comments

A correct method of control is described. The effect of results being
invalid is always given credit here. As an alternative, a directional
description of an expected effect gains credit.

o
A

= Lt | .:Z- .
(T ResultsPlus
\_} Examiner Tip
Do not just give a vague response to the last part of the question.
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(v) Choose one of the variables you have identified in (iv).

Describe how this variable could be controlled and the effect it would have on
the results if it is not controlled.

(2)
Variable

o oudoess. ax sowad.. (ompauded)

How this variable could be controlled.

Use o e _alevice Yoek woelbesseunsl of unbocm
c..\mp\ﬁmae o) Qr,quﬁrxj

The effect it would have on the results if it was not controlled.

....... Qesudts, Looad. et be vate)

-
" { ResultsPlus

Examiner Comments

Many candidates controlled the loudness of sound. Any reasonable
method, as in this example, gained credit.
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(v) Choose one of the variables you have identified in (iv).

Describe how this variable could be controlled and the effect it would have on
the results if it is not controlled.
(2)

Variable

cpecies o zebalish

How this variable could be controlled.

............. Colledt. alich om same akea
..f,._f.am zf,rmme ey sfecies 1o e selet
on j, o5 with %e. Same sPecies.

The effect it wo J have onthe 717 ?if it was not controlled.

_No validyesults “will be found

N
iﬁse%s%
xaminer Comments

The species of zebrafish is not an appropriate variable as this is
specified in the introduction. However the effect can still gain credit as
the results would still be invalid.
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Question 3 (a)
Candidates are asked to calculate a magnification.

(a) Calculate the magnification of this photograph.
(1)

M= T 25 2 QS am
A 1

Answer QEK

ﬂ ResultsPlus
Examiner Comments

The majority of candidates gave a correct answer.

(a) Calculate the magnification of this photograph.

(1)
. LY
SE = A
M
a 2 A o mwy CwvA
2.5
Answer ... 0 S W

ﬂ ResultsPlus
Examiner Comments

Units, if given, were ignored, however the numerical answer here is
wrong.
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Question 3 (b)(iii)

This question asks candidates to justify three improvements to the investigation. After having
identified a suitable improvement, candidates are then expected to give some reasoning for
their improvement. Unfortunately most candidates only gave a list of improvements without

any justification.

(iii) Justify three improvements that could be made to this investigation.

-mﬁwfobﬁmm\mﬁm

- ADCreomiie Mupes. ? &ﬁp&nm

........ mm&» Jefr B voe shon . sl

(3)

.J\\

This example includes some factors beyond the investigation.

/ ResultsPlus

< Examiner Comments

o

7\ ResultsPlus
\ Examiner Tip

it's an improvement.

Make sure you know what all the command words are asking you to
do. Here an improvement is needed with a sensible reason as to why
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(iii) Justify three imprevements that ceuld e made te this investigation.

(3)
Allow....Ene. . .soonls. . to.  Hove arcuhnel.. . €£0v ..
LQfﬁg.Jf.r tohon B dinukes  checld. . £\neir. . lOcahon

Gl‘hHﬁQ\Lﬁk‘tY\H}\.\EdeuSQMﬁEMﬁbﬁYCAWY"S
A et ey e A SO

ResultsPlus

Examiner Comments

This is an example of an improvement with a supporting comment.
This was the most common answer to gain a single mark.

(iii) Justify three improvements that could be made to this investigation.

............. Mo c,\;faq.\slﬂ‘mqm?»ma\ghmtg

........................... weolll N:S ta msu'\wmbdqrqzm
......... mM*ﬂnMS\M@ Seay pcﬂumts.

................... Cord Neeie) oy iokhes blke mo?bg&hﬂ QNJ

ResultsPlus

Examiner Comments
More trials to increase sample size is not given credit. Increasing the
time to show habitat preference is given a mark.

&4\ ResultsPlus
\_/ Examiner Tip

Why does increasing sample size improve an investigation? More data
that can be analysed.
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Question 3 (b)(i-ii)

Candidates are asked to calculate the Chi squared value using the formula and then
comment on the results.

(i) Calculate the Chi-squared value using the formula:

(3)
(0 EY
';L
X = (o
T
C1-10) ([5 zo‘a L?M 200" CL‘**WI*
o ¥

T2 4may

Answer q' 3
(ii) The table shows some critical values for Chi-squared at different degrees
of freedom. Ty
1 3.841 Cu-1) =
2 5.991
3 7.815
4 9.488
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Comment on the results of this investigation.

Use the null hypothesis, your calculated Chi-squared value and the table of
critical values to support your answer.

o The calalated  value. o ca3d) s higher
_than  the  evitieq\ value  CZEVSY

Soy Yeyeck  the wall hgpothess as | Yoo is

o sighificance.om o topshe lls . habipat.  preferonce.

P

ﬂ ResultsPlus
Examiner Comments

Most candidates worked the formula correctly for 3 marks.

The calculated value is compared to a critical value from the table. If it
was larger than the critical value the null hypothesis is rejected and the
topshells shows a habitat preference.

e
-

- L” ResultsPlus

| Examiner Tip
Always clearly select one critical value to compare with your calculated
value.
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(i) Calculate the Chi-squared value using the formula:

e
x E

(3)

2. (R230F + (4-20)%+ (26-20)4 4 (29-20)"
' =
O+ 1 +lo+ 31 W2
20 20T —

'
oo
—_—
o

Answer 8"0 ............................

(i) The table shows some critical values for Chi-squared at different degrees

of freedom.

1 3.841
2 5.991
3 7815
( - | 9.488\)
N e
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Comment on the results of this investigation.

Use the null hypothesis, your calculated Chi-squared value and the table of
critical values to support your answer. -
(3)

~The tisquared vaue. of. 3:10.is tess Han fad wahaal
..... value of 4-Ud% and so. e aul hypotmesis S
_00epted. Thetetore, there a0 Significant ddtaenw
_between tne topshells and halbdet pregrene.

__________ N = Al

||Ir\ —

ﬂ ResultsPlus
Examiner Comments

This calculation gives the wrong answer, however it still gains 2 marks
as the candidate had worked through the formula correctly.

A8

(T4 ResultsPlus

\_} Examiner Tip

If space is provided show your working. In this example, had there only
been the answer 8.10 it would have gained no marks.

The next section still gained 3 marks for using the calculated value in
an appropriate way.
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() Calculate the Chi-squared value using the formula:

=D
d 3

(3)

W @0t | (w20t @ua)t | Qasaelt

20 20 A0

v AX+ 12D+ 0.8 + 0O

T 9.5

*0

Answer ... D

(i) The table shows some critical values for Chi-squared at different degrees

of freedom.

1 3.841
2 5.991
3 7.815
4 9.488

S g

ot

Y e
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Comment on the results of this investigation.

Use the null hypothesis, your calculated Chi- squared value and the table of
critical values to support your answer. , .

Clhad vale o) ALK Sma owr .qﬁ_;__%- lllllll -
..,....'w."" . \6s Phen Ne crical \.q\..; co Caoshent

oot W 6 ...... épﬂ.dl.l ........... S — ..... __

|

i_g ResultsPlus
Examiner Comments

This example gains 3 marks for each section.
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Question 4 (a)

Candidates are asked to describe preliminary practical work that might be needed to
produce a method that would give quantitative results.

(a) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.
(3}

—nd o awkanle condibiona. . needed.  For. aeeminakion.y..
AwOa '&i’m\"m? k... O0G... ?\:\ S
'F\mmhmmh\gkﬂmmgvniwm@uam%a?
Lok dih\-m:.e.. s0oved. \ou\ W2, Cb.jn
i = TN PR VA PR YA e U ‘r& 80Auce. Wt diA\once. . moved

‘mj S duge e

= Td o rokadae. . wooas oV Aveda Beak  wasudd olew

m@\:\.&dﬁa

Loetm AN daakonce.

|

ig ResultsPlus
Examiner Comments

This candidate gives thought to the need to produce measurable
volumes from germinating seeds.

o f: 7 I".
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A\ ResultsPlus

\_} Examiner Tip

Avoid giving a general list of variables without describing how they
need to be manipulated to conduct a successful investigation.
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(a) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.
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ﬂ ResultsPlus
Examiner Comments

This example does not move on beyond finding a suitable temperature
for germination so gains 1 mark.

(a) Describe preliminary practical work that you might undertake to ensure your
proposed method would provide quantitative results.

(3)
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ﬂ ResultsPlus
Examiner Comments

This candidate considers the conditions for germination and the time
span required for germination.
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Question 4 (b)

This question asks for a detailed method of how to measure the rate of respiration in two
different species of seeds.

(b) Devise a detailed method, including how you would control and monitor
important variables.
(8)
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ﬂ ResultsPlus
Examiner Comments

An excellent response that nearly gains full marks.
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Question 4 (c)

Candidates are asked to describe how results should be recorded, presented and analysed.

(c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from your investigation.

(3)
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ResultsPlus

Examiner Comments

This candidate describes, using a drawn table, how to record the
results. The t test is an appropriate analysis for the data collected.
2 marks achieved.

The candidate needs to draw, or describe in detail, a suitable bar graph
for this data.

L
/’f i

(T ResultsPlus
\_} Examiner Tip
Tables should always have raw data shown as repeats. Additional

columns for processing, such as calculating a rate or mean, are often
included.
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(c) Describe how your results should be recorded, presented and analysed in order to

draw conclusions from your investigation.
‘ - (3)
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% ResultsPlus
Examiner Comments

This candidate gives an incomplete table. The raw results are not the
rate of respiration. The type of graph is not clearly stated.

However, analysis by t test is given credit.
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(c) Describe how your results should be recorded, presented and analysed in order to

draw conclusions from your investigation.
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Examiner Comments

A clear answer that fully satisfies the mark scheme.

IAL Biology WBI16 01 46



Question 4 (d)
Candidates are asked to suggest three limitations for their proposed method.

(d) Suggest three limitations of your proposed method.
(3)
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" ( ResultsPlus
Examiner Comments

This candidate makes two good suggestions.

’/ﬁv . a ResultsPlus

| Examiner Tip
Candidates should avoid comments such as 'it is difficult to control all
the variables' as this is too generic without any further details being
given.
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(d) Suggest three limitations of your proposed method.

% Examiner Comments

Candidates that suggested the seeds may change from aerobic to
anaerobic respiration were thinking about the experimental context.
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(d) Suggest three limitations of your proposed method.
(3)
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% ResultsPlus
Examiner Comments

The suggestion of contamination of seeds is not given credit for this
investigation. If unsterilised seeds had been used, the time period
would be too short for microbes to impact the results.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

e Read the whole question before you start to answer, and check that your answer covers
everything the question asks for.

e Make sure your answer relates to the specific context of the question.

e When studying Core Practicals, think about what the techniques might be used for and the
types of scientific question they might help to answer.

e Carry out every Core Practical for yourself, so you understand how it works and any
difficulties that might be encountered.

e If you are given the procedure for a practical technique, put yourself in the shoes of the
person writing the procedure: how would they have worked out the details - such as
volumes, concentrations, and times? They will have used preliminary practical work.

e Consider the strengths and limitations of each Core Practical technique.

e Practice writing null hypotheses for experiments you carry out, even if you will not
necessarily be applying a statistical test.
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