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Introduction

The paper tested the practical skills developed over the whole course. Candidates were
expected to have carried out the core practicals. The questions may be set in a new context,
however the practical details are based on the requirements of the core practicals.

Question one asked candidates to consider the practical aspects of investigating the effect of
caffeine on mitosis using their knowledge of a core practical.

Question two was based on a core practical, an ecological investigation. This question
focused on some aspects of a suitable method and data handling.

Question three can be based around any biological context, but the key parts of the question
are always the same - data presentation and analysis.

Question four is based on a core practical. In general candidates showed knowledge of the
core practical methods. Candidates clearly identified variables that needed to be controlled
but their descriptions as to how the control could be achieved frequently lacked the precision
required for this examination. However, most candidates did try to tailor their answers to the
context of each investigation.
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Question 1 (a)

Candidates were asked to identify the stage of mitosis labelled in the photograph.

1 The photograph shows cells undergoing mitosis in the root of an onion plant.

cell X

{Source: © blickwinkel/Alamy Stock Photo)

(@) Name the stage of mitosis shown in cell X,
(1)

Mepase

topose  Melopuse Mophase Telofrae

.':\\_
\( ( ResultsPlus
/“-‘*- Examiner Comments
The correct answer.

-

4 ResultsPlus
<8

~_ Examiner Tip
Make sure images of mitosis are studied.

\.
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1 The photograph shows cells undergoing mitosis in the root of an onion plant.

cell X

(Source: © blickwinkel/Alamy Stock Photo)

(a) Name the stage of mitosis shown in cell X.
(1)

™\

V ResultsPlus
/'--.. Examiner Comments

An incorrect stage identified.
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1 The photograph shows cells undergoing mitosis in the root of an onion plant.

cell X

(Source: © blickwinkel/Alamy Stock Photo)

(a) Name the stage of mitosis shown in cell X.
(1)

{fr)\cmlﬁqﬂ

4 N\
.-\\
e

S( { ResultsPlus
.‘/‘"" Examiner Comments

This answer is not a stage of mitosis.
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Question 1 (b)(i)

The questions asked for a description of an experiment to measure the mitotic index of cells
from onion roots treated with different concentrations of caffeine solution.

(b) A student read a scientific report that stated:

‘Cell division was reduced when plant cells were treated with a caffeine solution!

(i) Describe an experiment to measure the mitotic index of cells from onion roots

treated with different concentrations of caffeine solution.
(6)
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.':\\_
¢ { ResultsPlus
/--1 Examiner Comments
The root tip is part of any method to observe mitosis.

-

T\ ResultsPlus

\_, Examiner Tip

The context of this experiment was not widely appreciated. The onions
needed to be suspended over a caffeine solution to allow the roots
time to grow.
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(b) A student read a scientific report that stated:
'Cell division was reduced when plant cells were treated with a caffeine solution!

(i} Describe an experiment to measure the mitotic index of cells from onion roots
treated with different concentrations of caffeine solution.

.!.n.d.cgmdm!......,my.f.a‘hlg::......m.ih,im......._.mnunmimn.,..............,,..

Dependend, vavigole - Miwke iwdew.

OWtan _ difttrent concentrabions o} catteine  sdlukow : 9.2, 0.67. o

Plase. e oviion. 100X ..in...a. beaker. containing 017, cakeine  aolution. tor. .

covership._with o hssue. and .....z!.;.mm......am!l_.,.......unh'l 0. air.. bobbles ave seen.

Place... oL microscope Slide...i0.the  micoswope  tocus and count the.....

............

. Tokal . oumber gt COUS Yisible... .

-
" { ResultsPlus

Examiner Comments

This answer was clearly laid out and gained 4 marks.
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(b) A student read a scientific report that stated:
‘Cell division was reduced when plant cells were treated with a caffeine solution’

(i) Describe an experiment to measure the mitotic index of cells from onion roots
treated with different concentrations of caffeine solution.

o Few (6)
Toke e Oman.mets. of e some size and Ao Hhy

~50008...00100.. Take  five test tuwes ,oumn olifeecent cofene

mggn&pmm Olmpldm 2 | mpldoe 2 A el dn-"‘" Bosfdr 2
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Aae desk bes end lok ) #ag.......fn.r ene week, 1o e
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...................................................................................
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. Lo+
Broc.a biogn bacoer . Then plage. tae. . sld e on o %

cau-;‘\"
00 scope opd observe T™E vk of cxlls P hmﬁﬁ’h

PR35 ard hae twba\ numktc e cells presen . Po s B
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ResultsPlus

Examiner Comments
The onion root would not have survived for a week in the test tube.
The rest of the answer was appropriate.
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(b) A student read a scientific report that stated: Yoluiden blue

‘Cell division was reduced when plant cells were treated with a caffeine solution’
(i) Describe an experiment to measure the mitotic index of cells from onion roots
treated with different concentrations of caffeine solution.
(6)
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ﬂ ResultsPlus
Examiner Comments

This answer gained maximum marks.

e N\

& lf‘ ResultsPlus

| Examiner Tip
The context of this particular experiment had been appreciated by the
candidate.
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Question 1 (b)(ii)
The question asked for a description of a cellulose molecule.

(i) The scientific report suggested that caffeine affected the production of the
cellulose molecules needed for cell division.

Describe the structure of a cellulose molecule.

(3)
......:-¢....is;....,.g,.?m._;(m;mmm ........ molecaie . made uqc#nmmbam

B

<0< ResultsPlus
Examiner Comments

This answer identified the type of glucose and the correct bonding.
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(i) The scientific report suggested that caffeine affected the production of the
cellulose molecules needed for cell division.

Describe the structure of a cellulose molecule.
(3)

A celdlose . molecade  condains. a. fong.

ol K. a\um?. Gnm?ncémé b@ﬂrﬂr MH:.
ey erds. mrﬁmmﬁ mp@amt; ?mehm}e

mn\cu_des

-
% ResultsPlus
_ Examiner Comments

This answer did not gain any credit.
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(i) The scientific report suggested that caffeine affected the production of the
cellulose molecules needed for cell division.

Describe the structure of a cellulose molecule.

(3)
2ttt 0 _wagod o Gac el Joned by
glg (it bond_fomed thiouph 0 unddghit

_ttathien T glumt :mulrnﬂm unJmmi vid_d=-10
........glg.u.l.l..d.l.ﬁ ............ hondy: S

................................................................

i{ ResultsPlus
Examiner Comments

This answer only gained the bonding mark.
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(ii) The scientific report suggested that caffeine affected the production of the
cellulose molecules needed for cell division.

Describe the structure of a cellulose molecule,
(3)

..C.E_“u\aae«.m\ﬁcm\m...ﬂ‘ie...maab....uia.u@ ..... CM\\\& g'%\;.ucgae_

m\ec_m\es\\ne_%me,m\nedhe&e%m—%a%e’ﬁmrb%
.....\.;..H..,&X\S::,g.c:,idi.c:.,...,hnmlﬁ,,..E..ac,h..m.lmu\e...iﬁ...1xxm.91.}...ed.........................

Compased othe one before its Cellulose @ have o

[ N
iﬁ ResultsPlus
Examiner Comments

This answer gained 3 marks.

A
el

p-Aapa

CTA) ResultsPlus

\_} Examiner Tip

Read the question carefully. This question asked about a single
cellulose molecule rather than the structure of a cellulose cell wall.
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Question 2 (a)

The question asked for a suggested benefit to cactus plants of growing near mimosa trees.
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Question 2 (b)

The question asked for one possible risk when carrying out this investigation and a method
of reducing the risk.

(b) Suggest one risk the scientist might encounter when carrying out this
investigation and how you could reduce this risk.

(2)
Risk
B ) TR PL OO m‘rﬂmmﬁg ______ needles . on Ns. . Eﬁh%m:ﬂ.

How to reduce the risk

N

S{ ( ResultsPlus
/“-—-1 Examiner Comments

Cacti spines were a frequently identified risk.

”‘ ResultsPlus
\

~_ Examiner Tip
There are different risks undertaking fieldwork. The context is
important, generic statements are unlikely to gain marks.
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{b) Suggest one risk the scientist might encounter when carrying out this
investigation and how you could reduce this risk.

(2)
Risk
nrnbhnnrrgﬂw(y;mhmmi“:‘nmkavmff&phnk .................................... .
How to reduce the risk

ResultsPlus

Examiner Comments

Another frequently identified risk.

(b) Suggest one risk the scientist might encounter when carrying out this
investigation and how you could reduce this risk.

(2)
Risk ot
Mook shokes dwe o g Yermpodloesin By

How to reduce the risk

Keepurglr\&c&mﬁed, .......... and.... mrmhq\'ﬂcb&wﬂs}

ResultsPlus

Examiner Comments

A less common but appropriate risk and reduction of risk.
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Question 2 (c)(i)

The question asked for the odds ratio to be calculated and the answer given to two
significant figures.

(c) The table shows the results of this investigation.

Present in quadrat 60 4

Absent in quadrat 16 20

(i) An odds ratio can be used to determine if the presence of mimosa trees has
an effect on the presence of the cactus plants.

Calculate an odds ratio using the following steps.

Give your answer to two significant figures.

Number of quadrats in which mimosa trees
and cactus plants are present

Step 1 =
W Number of quadrats in which mimosa trees are absent
and cactus plants are present
Number of quadrats in which mimosa trees are present
and cactus plants are absent
Step 2 =

Number of quadrats in which both mimosa trees
and cactus plants are absent

Odds ratio = Step 1 + Step 2

(3)
cO
Step \ = Ly
Sluzr? 2=
(K~ —
oS
- 2.715
= 0.2
®dds « - 2715
= SAE 12 .71% =\9
OAEEEG cmn T N i B

ResultsPlus

Examiner Comments

The correct answer.
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(c) The table shows the results of this investigation.

Present in quadrat 60 4

Absent in quadrat 16 . 20.

() An odds ratio can be used to determine if the presence of mimosa trees has

an effect on the presence of the cactus plants,
Calculate an odds ratio using the following steps.

Give your answer to two significant figures.

Number of quadrats in which mimosa trees
and cactus plants are present

tep 1=
e Number of quadrats in which mimosa trees are absent
and cactus plants are present
Number of quadrats in which mimosa trees are present
Step 2 = and cactus plants are absent

Number of quadrats in which both mimosa trees
and cactus plants are absent

Odds ratio = Step 1 + Step 2

GO v4 64 T PC

e\~ S ——
20 Ca
Ny & X —_
i 220 )
sepL e c0+20 20 . 222 \\/
W& X 20 B —’-B-g \'4‘&‘_/2
Odds ratio ...\ A [ . 1
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b,
* { ResultsPlus

Examiner Comments

The given data has been used incorrectly.

( -
e
o
i

\Vl ResultsPlus

| Examiner Tip
Look carefully at any given formula.
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(c) The table shows the resuits of this investigation.

Present in quadrat 60 4

Absent in quadrat 16 20

(i) An odds ratio can be used to determine if the presence of mimosa trees has
an effect on the presence of the cactus plants.

Calculate an odds ratio using the following steps.

Give your answer to two significant figures.

Number of quadrats in which mimosa trees
and cactus plants are present

Step 1= Number of quadrats in which mimosa trees are absent
and cactus plants are present
Number of quadrats in which mimosa trees are present
and cactus plants are absent
Step 2 =

Number of quadrats in which both mimosa trees
and cactus plants are absent

Odds ratio = Step 1 + Step 2

Step ©: 0 _ 5 35 St ®: 4 o 5.5
(b o=
3.%8 5 o2

Odds ratio . !E .

(3)
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™\

V ResultsPlus
/'--. Examiner Comments

The candidate did not give the answer to two significant figures as
required.

" ResultsPlus
\

~_ Examiner Tip
Read the question carefully to check for the final answer requirements.
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Question 2 (c)(ii)

The question asked for a conclusion that can be made from the results of this investigation.

(i) The table shows how the odds ratio can be used in this investigation.

<1 Reduces the likelihood of cactus plants being present
= Has no effect on the likelihood of cactus plants
] Increases the likelihood of cactus plants being present

Give a conclusion that can be made from the results of this investigation.

JIResuItsPhs

Examiner Comments
This answer clearly links the presence of mimosa trees to the

likelihood of finding cactus plants.
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(iiy The table shows how the odds ratio can be used in this investigation.

<1

Reduces the likelihood of cactus plants being present

=1

Has no effect on the likelihood of cactus plants

>1

Increases the likelihood of cactus plants being present

Give a conclusion that can be made from the results of this investigation.

(1)

ResultsPlus

There is no mention of mimosa trees so this is not a conclusion.

Examiner Comments
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(i) The table shows how the odds ratio can be used in this investigation.

Cl Reduces the likelihood of cactus plants being present
=1 Has no effect on the likelihood of cactus plants
>1 Increases the likelihood of cactus plants being present

Give a conclusion that can be made from the results of this investigation.
(1)

e pdio = VG078 T €0 ik con e concluded Mol preene. ...

OF S, brEES jocsoases. e, Likelhand... of. codus... planks... Jeeiny praert.

ResultsPlus

Examiner Comments

A clearly stated conclusion.
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Question 2 (d)(i)-(ii)

The question asked for two abiotic variables that might affect this investigation and the effect
it could have on the results if the values of one of the measured variables were not similar.

(d) Abiotic variables in the soil cannot be controlled in this investigation.

However, these variables can be measured to confirm that these plants are
growing in similar conditions.

(i) State two abiotic variables in the soil that could affect this investigation.
(2)

First variable

Second variable

M

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

State the effect it could have on the results if the measured values were

not similar.
(1)

Variable

........... o TP

The effect it could have on the results if the values were not similar.

N\

ﬂ ResultsPlus
Examiner Comments

Appropriate abiotic variables and effect if similar values not measured.
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(d) Abiotic variables in the soil cannot be controlled in this investigation.

However, these variables can be measured to confirm that these plants are
growing in similar conditions.

(i) State two abiotic variables in the soil that could affect this investigation.

(2)
First variable
o fec (ondant 0f Soi |
Second variable
presexe of . o T s YET e
(ii) Choose one of the variables you have identified in ().
State the effect it could have on the results if the measured values were
not similar.
(1)
Variable
_toater Coutent opgoir.

The effect it could have on the results if the values were not similar.

ZF il gie fesilks fldore b Velid cyweo Sopme g pedsond]

- ResultsPlus

Examiner Comments

Only one abiotic variable identified.
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(d) Abiotic variables in the soil cannot be controlled in this investigation.

However, these variables can be measured to confirm that these plants are
growing in similar conditions.

(i) State two abiotic variables in the soil that could affect this investigation.

(2)
First variable
........ boaMe toadst  of Sort.
Second variable
............... ?“b‘ L0y T -2
(il Choose one of the variables you have identified in (i).
State the effect it could have on the results if the measured values were
not similar.
(1)
Variable

Q““‘h‘,ﬁ-m” S

The effect it could have on the results if the values were not similar.

o8 5 vesawe e ek NuMA o A gH ok Be sall

b YR 0N Consduad o D tume.  Whe Loo €A 0. Ldmarinore ok \egh
C'th“'“' fOann -

(Total for Question 2 = 10 marks)

4 \

-
" { ResultsPlus

Examiner Comments

Another correct answer.
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Question 3 (a)

Fruit flies were allowed to lay eggs in a medium with or without pyrethrum.
The question asked for the null hypothesis to be stated.

The photograph shows fly pupae in one of the flasks.

(Source: © Sundry Photography/Alamy Stock Photo)
After five days, the number of pupae in each flask was counted.

The resulty were:

Number of pupae from untreated culture mediwm (A)
7688156yt edeh - O

Number of pupae from treated cultwre medivwm (B)

45 56 36 40 26 38 35 46

(a) State a suitable null hypothesis for this investigation.
(1)

’ﬂ«erf_ﬁsmﬁgmfw abﬁ’f‘?ﬂc@fﬂw méan.. umber 0'2 .........

MQQ/%WMW&‘W@?@MWMMMJaMWWWJ

B
ﬂ ResultsPlus
Examiner Comments

An appropriate answer.
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The photograph shows fly pupae in one of the flasks.

(Source: © Sundry Photography/Alamy Stock Photo)
After five days, the number of pupae in each flask was counted.

The resudty weve:
Number of pupae from untreated cultwre mediva (A)
72 68 81 56 43 52 60 64 ¥ ‘T
Number of pupae from treated culture medivww (B)
45 56 39 40 29 38 35 46 & A

;, —_ — -— - -_— -

(a) State a suitable null hypothesis for this investigation.
(1)

..-l','&&n.....nmm.bfhﬁ..,,.CIE.......P.LLp.Q\.L....A.C&....t.‘l.nf......A‘EE..C.QJ‘:AQ.'-.....b__\-’_,...‘.HAL..,LA.U‘.‘.ELC.L....m.:..d,ﬁm.m.....,,..
la.r.afnﬁ..,..icm..{..m&...L..:”ﬂ.e‘{.g‘,;s.......m.......s;ﬂn.}.. .;.mrf:,,,.L.e..cf.g,ig:!.;_.g.a_,_..b..g,.:l—..w.a.s.n._,.x’xmiq.‘ag,.__

Lu“‘ﬂ.(&ﬂléﬂ(;hﬂﬁad&&nnméu’afﬂhpﬂ&fﬂﬁﬂ’\*)

V ResultsPlus
/'--.. Examiner Comments

For this data the reference to correlation meant a mark could not be
awarded.

-

""*" ResultsPlus
\

—_ Examiner Tip

Candidates need to write precise answers related to the data given.

\.
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Question 3 (b)-(c)

The question asked for a table of data to be drawn and means calculated. A graph was then
drawn to display the means and the variability of the data.

The photograph shows fly pupae in one of the flasks.

(Source; © Sundry Photography/Alamy Stock Photo)
After five days, the number of pupae in each flask was counted.
The resulty were: |

Nmnberafpupa&ﬁmummd:adnwemwdmmmf
72 68 81 56 43 52 60 64

Nmofpupmﬁvwmmculmmmedéww(ﬂ)
45 56 39 40 29 38 35 46

(a) State a suitable null hypothesis for this investigation.

........... nmf:;im&,fﬁﬂ‘;t”"'#«

----------
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{b) Draw a suitable table to display these data and the calculated means for
the number of pupae from the flasks containing the untreated and treated

culture medium,
(2)
Numb, 0f papae
Urkioahd (olber  w-tdras beahd culhess atl toie
12 G s
bd 5o
2| _3a
$6 @0
e: 24
$2 0 '
po 1 ¢
b 4
ll:l 1 6 2 “ ,
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(c) Draw a suitable graph to show the mean number of pupae from the
untreated culture medium and treated culture medium.

Include an indication of the variability of the data.
(3)

(00

o

70

B

Nmbe, ob pupet

$o

Jo

20

fo

0 ;-M Cubuve doeabed tu e
et gt

et diue
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V ( ResultsPlus
_/""-‘- Examiner Comments

The tabulation was correct but the graph had two errors, incomplete y
axis label and an error bar wrongly plotted.
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The photograph shows fly pupae in one of the flasks.

(Source: © Sundry Photography/Alamy Stock Photo)
After five days, the number of pupae in each flask was counted.
The resulty were:
Number of pupae from untreated culture medivwm (A)
72 68 81 56 43 52 60 64

Number of pupae from treated culture medivan (B)
45 56 39 40 29 38 35 46

(a) State a suitable null hypothesis for this investigation.
(1)

dnexe  ta ns siqnilicanty dWCerawmce | bekween Ane

Lnvmwer of evpae.. herned | Loom | weks

)

L%

e
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(b) Draw a suitable table to display these data and the calculated means for
the number of pupae from the flasks containing the untreated and treated

culture medium.
(2)

Swople]  Nuwber of pupse frore abre mediom
L A CUnkreoked) I SR E)
! 2 WS
2 6% 56
- -1 Z q
b 56 Lo
5 ok 24
¢ 50 _
L ©© 35
3 b * Byl
et &2 B
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(c) Draw a suitable graph to show the mean number of pupae from the
untreated culture medium and treated culture medium.

Include an indication of the variability of the data.
(3)

51

\00

20

30

i)

eQ

Numiaex O-F pup ae

20

(o]

0 el . T R ——

A

v Cultkeure e diura

39 International Advanced Level Biology WBI16 01



ﬂ ResultsPlus
Examiner Comments

Both axes need to be fully labelled.

-

/'-I-’ \

& lf‘ ResultsPlus

| Examiner Tip

pupae.

Both axes need to be fully labelled. The plot is of mean number of

International Advanced Level Biology WBI16 01 40



The photograph shows fly pupae in one of the flasks.

(Source: © Sundry Photography/Alamy Stock Photo)
After five days, the number of pupae in each flask was counted.

The resuldty were:

Number of pupae from untreated culture mediwm (A)
72 68 81 56 43 52 60 64

Number of pupae from treated culture mediwm (B)
45 56 39 40 29 38 35 46

(a) State a suitable null hypothesis for this investigation.
(1)

B gmmsbnifxmnkdﬁerm&beﬁum%b
mmhhumkro?pupaa,mlc\m ........... urtreateol ...
oy, _madium. ovd $he dmaded s Mure
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(b) Draw a suitable table to display these data and the calculated means for
the number of pupae from the flasks containing the untreated and treated
culture medium.

. Dumber b} Ppupae. ( (2
v ")'.HM. e Tﬂﬁi, Em “ l@bn |
63 56
r 31 39
| o R
| o
| 5¢ | W |
4s- |- *A
40 35
Mean | £§2, | , 4| |
o S e

International Advanced Level Biology WBI16 01 42



(c) Draw a suitable graph to show the mean number of pupae from the
untreated culture medium and treated culture medium.

Include an indication of the variability of the data.
(3)

&£

no-of

"Wr%'

‘1%)

30

60

X

Q0

30

(0

%—_-
£

Meciom (B | M fture

[
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ResultsPlus

Examiner Comments

A correct table and graph.
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Question 3 (d)(i)

The question asked for a calculation using the formula provided to find the value of t.

(d) The student analysed the data with a t test using the formula:

f= ﬁg 'ig}
Na Ny

where:
X is the mean value for each treatment
n is the number of samples for each treatment

(Su)? = 143.1 and (Sy)* = 65.7

(i) Calculate the value of t.

(2)
N, srd n oxe ookwh B

A B
c2 - L)\
k= 68 =i\l
\]ma;__\ G By H &l ik
2
Answer N
4 II:\\ N\

V ResultsPlus
/---.. Examiner Comments

An example of the correct use of the formula. The value was given to
two places to match the usual critical values given in tables.
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(d) The student analysed the data with a t test using the formula:

t= {iﬁ_iﬂj
Ny Ny

where:
X is the mean value for each treatment
n is the number of samples for each treatment

(Sa)* = 143.1 and (Sg)* = 65.7

() Calculate the value of t.

(2)
b= b3 - H! - _*! 0.2%3'29
E— - = "
Ta) 6D #-Lobys |
J g 5
Answer ..... 0 2 ,g .........
N\

ig ResultsPlus
Examiner Comments

The candidate did not use the given formula correctly.

P
-

- V ResultsPlus

| Examiner Tip
Look carefully at the formula given in the question. The given values
did not need to be squared as they were already given as squared
values.
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Question 3 (d)(ii)
The question asked what could be deduced from this investigation.

Deduce the conclusions that can be drawn from this investigation.

Use the information in this table to support your answer.
(2)

...TRe..concal _valve. s . 84 . The. icwlaked & volwe . ..
S greater fuan fue  orheal valve , Meme . feeck........
.......... noll.... hypothesis... Taere....4s... .. Sgnfcant difeerce. in.

_..nomber o€ _pupae.  between . votreated. .. e medwm

_and oled  ouvte  mediomy o

[ N
% ResultsPlus
Examiner Comments

This answer has used the critical value correctly and given a correct
conclusion.
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Deduce the conclusions that can be drawn from this investigation.

Use the information in this table to support your answer.
(2)

8% s 2.4 wmeh 15 les3 bnea. e 4 valueof 411,
LA N7 2\F dverefore be  null hypetvesis. t3 reected .

ResultsPlus

_ Examiner Comments
The critical value was used correctly but the answer is incomplete.
Simply rejecting the null hypothesis is not sufficient for the second
mark.

Deduce the conclusions that can be drawn from this investigation.

Use the information in this table to support your answer.
(2)

........ PWME m?[lt'ﬂ\mﬂmntm dnakzd. i, 1L ey
I8 Bt tardedion,, hetween. dhe. umber 0. pupc.. i H...taked

_ IResuItsPhs

Examiner Comments

The reference to correlation is incorrect.
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Question 3 (e)
The question asked for two ways this investigation could be extended to collect more data.

%) Describe two ways this investigation could be extended to collect more data to
either support or reject the hypothesis.
(2)

o let . popae.. develop.. 10kD......adelk. Flies. ... eave. . Pupae. .M.,

. Ples daeloped] ... Use . differenl . conealralaons . . pyretnm..
ot g (P mue OF.. 1t afdls.. growte  0F . fub. Pless........

lllr\ —

% ResultsPlus
Examiner Comments

There is one reference to increasing the time, ie collecting after six
days and of using different concentrations of pyrethrum.

(e) Describe two ways this investigation could be extended to collect more data to
either support or reject the hypothesis.

(2)

.............

B

<0< ResultsPlus
Examiner Comments

This is an example of a generic answer that does not relate to this
investigation.

P

Q ResultsPlus

| Examiner Tip

Candidates should always avoid generic answers without development
to the context of the question.
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(e) Describe two ways this investigation could be extended to collect more data to
either support or reject the hypothesis.

Kinban .E&? ‘*‘:&‘a .(.’f?'w‘%ﬁ%ﬁ o i '?.m:’.-‘.&—“m “‘-ﬁ"ﬂ M

__‘Resultsphs

Examiner Comments

This answer described two different increases for time before
collection, as shown on the mark scheme.
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Question 3 (f)

The question asked for two suggestions as to why applying pyrethrum in fields might not
reduce the damage to fruits.

«:(f) Pyrethrum is applied to fruit crops growing in fields.
Suggest two reasons why applying pyrethrum to fruit crops in fields might not

reduce damage to fruits.

(2)
Some.... k.. ues .. undeigd . mukahon. .. Hene....Change...n.........
Sogeance... 0F . BNA....whCh .. can leadl . to_ yesistange _aene 10 ...
pgrei‘hmmqnd S0 it 15 unaffeced] If!jp‘jfel“‘lf“m ...............

...................... OHa erlnm;@m&umﬂibmm&mm
and & kh%ﬁt_d ......... o o BE b

..................... pyhom._can __ conamnole foik

% ResultsPlus
Examiner Comments

The idea of resistance to pyrethrum and the fruits being eaten by other
pests were quite frequently suggested.
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(f) Pyrethrum is applied to fruit crops growing in fields.
Suggest two reasons why applying pyrethrum to fruit crops in fields might not

reduce damage to fruits.
(2)
e Mie... lay...¢g9% under.. e _skin off_the kuif. ...
ﬁu&rm Lennet.. 1each.. odes. . the.. SO, 4 (1.1, kpmymf.. ***** externaly.....
' ||' —
iﬁ ResultsPlus
Examiner Comments
This candidate made use of the information given to make one valid
suggestion.
(f) Pyrethrum is applied to fruit crops growing in fields.
Suggest two reasons why applying pyrethrum to fruit crops in fields might not
reduce damage to fruits.
(2)

_....QW _Owe Yo otter  Ractes . such. .08 anmmels..
- Frw't C.rofs fmdal:ml op... ’Yats‘ram - @ S
S A S effechtve. ...
Pg““\']mn o I00RA.... be . weshed qwmd bﬂ e ...

|

iﬁ ResultsPlus
Examiner Comments

There are three suggestions worthy of credit in this example.
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Question 4 (a)

The question asked for a description of suitable preliminary work needed to investigate the
antimicrobial effects of a plant extract.

4 The photograph shows some leaves of Piper betle, a plant that grows in the
Philippines and other countries in southeast Asia.

(Source: © Bowonpat Sakaew/Alamy Stock Photo)
The leaves are eaten as a traditional cure for human digestive disorders.
The leaves are thought to prevent the growth of some species of bacteria.
A student formed the following hypothesis:
The leaves of Piper betle contain antibacterial compounds that reduce bacterial growth,
Plan an investigation to find evidence to support or reject this hypothesis.

Your answer should give details under the following headings.

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

{2)
: F:“"“ - S\-d)nau-e .............. vaethed A Y S MO

......................... C leﬂw'z.qnn_.C*duak‘hﬁb“gﬁglﬁr'}‘g)ﬂfmwh\j

Cm\;\&wﬁ{ﬂ\kit ...........

T | S\ Qm“\\‘n\-‘-g _____ 'l“t.‘.-.s.L- kow kmrgm"uvﬁ.

.'I.\\

S( { ResultsPlus
/--._ Examiner Comments

The marks were given for finding a suitable method of measuring the
zone of inhibition and a temperature for incubation.

\.
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The photograph shows some leaves of Piper betle, a plant that grows in the
Philippines and other countries in southeast Asia.

(Source: © Bowonpat Sakaew/Alamy Stock Photo)
The leaves are eaten as a traditional cure for human digestive disorders.
The leaves are thought to prevent the growth of some species of bacteria.
A student formed the following hypothesis:
The leaves of Piper betle contain antibacterial compounds that reduce bacterial growth,
Plan an investigation to find evidence to support or reject this hypothesis.

Your answer should give details under the following headings.

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

(2)

fmo a _Sluteble Wiy 10 Megnie  bacteds\ Groudt
A a gubdbe e Ikl for beckesl 9mtu_

B bkl Tepedsne for . baceheia._epen

V ResultsPlus
/“"-- Examiner Comments

This only gained the mark for finding a suitable temperature for
incubation.

\. J
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4 The photograph shows some leaves of Piper betle, a plant that grows in the
Philippines and other countries in southeast Asia.

(Source: © Bowonpat Sakaew/Alamy Stock Photo)
The leaves are eaten as a traditional cure for human digestive disorders.
The leaves are thought to prevent the growth of some species of bacteria.
A student formed the following hypothesis:
The leaves of Piper betle contain antibacterial compounds that reduce bacterial growth.
Plan an investigation to find evidence to support or reject this hypothesis.

Your answer should give details under the following headings.

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

2)
rackice & paethhed to chedk (P it wovks,

e\ V\& O\

_ Cowpeunds | Piad @ 5u:<‘r-alo\e Size ob ltoves,
Qind 0 Sulvalsle Specics ob (comes to e Hu Some
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N

S{ ( ResultsPlus
/'--1 Examiner Comments

This only gained one mark for finding a suitable concentration of
antibacterial compounds.
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Question 4 (b)

The question asked for a detailed method that could be used to investigate the antibacterial
properties of a plant extract.

Many candidates were familiar with the method from a core practical and gave accounts that
were clear. All the points on the mark scheme were seen regularly.
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(b) Devise a detailed method, including how you would control and monitor
important variables.

(9)

) Indeeudwk vosiable © Presce of Pioes beria
T S

. De{ et Nelloble ; fleal 2one ok
ol Cﬂ&"’l‘nl\{d Nerieda '

ed ((a;mo\ b.a ob}%ﬁ bar.-tum {‘mn m

&Mmhu‘ fmm \aabm'\e n{: r.ml’(we W &W*wlw‘*‘i

u Mettod: o Piethe)

“ond 048 e e wshg Sl plpete
A Sl eder Y voite @ faon o \oeekeds

» Crashond aiod loves o Piper boHe o oM. aww
4o Moke owextract

o _been. plm.n\ o ?e&n Dn.sk
Measue  Jiameser o cleor wone \f- Wi e
LUe . Nedoiar Callip®, s mewx 08e.... %tnghhﬁ
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ke \wch Yhe. clean 2ene.. dlwnelu Hae. marle...
baciglo " hod been fdled
» fepu&r expefiment  Hnls Hime remd o add»:j

ot Hom. \Pwas jodd o equal) wome. ob-dis viled
¢ by il [ Taiid Mxpamesk)

}Cnmpwe&z&s ajpdwmzdw

*lfﬁ{’f—d Nhnle e&?mm&- 3%&;%{‘ Sqma condidlens.
ond  Cokwade. meon, oo s

-
" ( ResultsPlus
Examiner Comments

All the points on the mark scheme were seen.
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(b) Devise a detailed method, including how you would control and monitor

important variables.
(9)

.........,.....e!&)a.eaimf:...,..Va,afgé.fﬁ........,. (... 40 whh..o pﬁw?pfmﬁ%;.
m!:ama‘ur@lmpw/a}on).iuiymafnnémx,'m_bfg;5

mag. ot backiial . culbuce. bo. & diblecent best tubes..

(Clos Sbelthen... add... o ottt LoghitZoze oaly. walec. bo. the..
Liesk  Fesh ﬁ,é.gMJ@Hm«&#/ﬁmJJazmldm;

#*

....... o.M..me J l“ﬂ)QJmaUm"daq?n-meﬁ ? "W\«J de Mz/J n
'Opan}':mmfméim/ﬁxf‘fad'.&f«aé’axé’all‘e?d:fdurg&;

......... /ﬁ.ﬁfﬁj/&ﬁfLMQJIn%}’&dﬂﬂﬂ,ﬁ&!&fca)&g‘u&xa}/ed
............. fnchh(quZE"C _aad. . all *ﬁ;}‘fu;ﬁfxﬁlxnmukﬂw

o Same PR which i5 coabelled nsirg. bubFer . \Leave teak

wq}ﬂ;dﬂumﬂ:;ﬁ‘hnﬂ‘“me;h/mﬂ'nmf-mm
}ﬁﬁf&};c‘bdma‘mi‘“cMlmmfvﬂmfﬂwrfga
&Liﬂ[[?%ac_aQ-MCL baderial calhure ancm}P‘-rc . fnf‘c»*

o Pitement. . nl... caluoke, mean.. aksorbaace e venes
ﬁuﬂm#é‘;{gm”jntmd‘n R

< LressPe
Examiner Comments

This example gained 6 marks. With some extra details it could have
scored maximum marks.
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R t&ﬁuo ) o —

: ategeat PPt xmutsentbey, @
(i % Safeti—4ps__

(b) Devise a detailed method, including how you would control and monitor
important variables.

(9)

Mmbtr%tewmmﬁdﬁa%edﬂpemﬂmvmebmmmm
o boctencn is e ndependent xorialole- Gntrol e pH.
oud Hoe. Aemperadure oy mmigferqﬂdcx*h%ﬂmmh@ ,
mmmﬂmkwaiﬁ(mthTﬁmﬁiw&?ndwwh
Hhem acaitare dne PG ract wing A mortarand pestbe:
"F’akggmmﬂwmtne%ﬂdmnmrrfatmﬁo}mat%u
{our ro-i’oeaugemms sem.. Work. near.a. bansep......
ane L ostin. yeldow fames 4o create. a. cuent. for... ..
cackorne octera. Aepuy bactecia 0. four diffeenc
Q pmmxnchQSt(O%mm@qkﬁg&h

ex. poyper. pedber Onte Ne Plant. extyoact Aben .
apwemmﬂagar 1 seal-eacl. plde bat oef.........
fully to prenent anaerobic. Conclaions . |oubate.

%\Qaﬁw@m&rﬁ%hmmqr:EzSLZmaa,
m%aa%arpla:tﬂb‘ﬁeuahcermemm&mlsﬁm,m
.mm.e..,effmyg..jhf;_mﬁmaab.anw...,pmga.m.zm... L fe........
or_tepecd e wnole ex Qeriment and caliuate e

Concamioation - Tty different Y Pes. of bacterio. in.
‘ 0 BEpY taooon and. controlled.
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ResultsPlus

Examiner Comments

A good answer gaining 7 marks.
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Question 4 (c)

This question asked for a description of how results could be recorded and analysed.

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

(3)

e, g* -
oy Peon diamtndine % o

"\____.

ResultsPlus

Examiner Comments

This answer lacks important details. The table should have a column
for raw results and units given.

The graph suggested is not clearly a scatter or line graph.

The statistical test is not appropriate for the data collected.
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(c) Describe how your results should be recorded, presented and analysed in order to
draw conclusions from your investigation.

(3)
P arceber of tlear Zore /mm 3N
Sorrple Corkrol Rakle ewbrack E
! E '
l L S
L
g
> 8 ! a |
Y
o
¥ B = ,
% e § |
?é s
Me an %
9 wak ey beyle axtrack =
Ftsute A F,‘_ﬁuvt "

Record 4he doka Tn a %aole Such as dee _asne onouae
T Wi i Wikl e A AL A o o Vi W T " Wi e IR LS L
LSnd present e Ok e i S.38RR..SNeh es e

L T
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.'-1\\_
Y { ResultsPlus
:/""-‘- Examiner Comments
The table, sketch graph and statistical test were all appropriate.

-

o

.!;“: \ ResultsPlus
\

~_ Examiner Tip

This question can be answered in writing only if enough detail is given
for each element.

The majority of candidates used the space to sketch a table and graph.
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(c) Describe how your results should be recorded, presented and analysed in order to

draw conclusions from your investigation.
(3)
leaves TS =.’r Gl [ el 5 meon
|
1
p | J
Y f i
° |

™~
—

of inhibition /mm

Liinfa,

- flok.0.4 bor gBph using 4B x-S (eaves)..
and . y=os (diatetsc ok zone ok dalalbdion)
use r-lest. A0 seew. Showa. ibfne ve S S‘Lg]n‘&ixmr
—a.iferene erween.. leaves  and  meandiameter. ¢

{ ResultsPlus

Examiner Comments
The table gained a mark, however the graph and statistical test did not
fit the data collected in the table.

International Advanced Level Biology WBI16 01 66



Question 4 (d)
The question asked for two limitations of the proposed method.

Candidates were asked to describe two limitations of their proposed method.

(d) Describe two limitations of your proposed method.

(2)

Two appropriate limitations were described in this example.

(d) Describe two limitations of your wqd method.

bu(ﬂ.‘(tq Fh}m auttom.dmcja Caa c}.k‘c:-w {n

ekl dm‘n Aad 200e  GF althition con o
jmm%QMQSbl&ﬁWf&)k’thﬂDQ&Qé{f‘%@
Ao 0 QGSAE A

-
" ( ResultsPlus
Examiner Comments

This answer gave two appropriate limitations.
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(d) Describe two limitations of your proposed method.
(2)

hm\\&.\umc\)m fon't o7 efficeal. so Affcaltyin Qtﬂm\m& enahoalen,
wintie. EIIOSNAIN. LT, Dreeial. gyouin so offed. Rewdls.

Tan S noNOn T, CHOAEE B0 1 s s AFRON to. o am& DO ...
Te0es 080 e § :uaim\hm sxgly, i Dagis.. |
The extiaction setad. offset e d{\mﬂnm a0 QPTG Mbmgnes.

[

iﬁ ResultsPlus
Examiner Comments

This example gained two marks.
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Paper Summary

Based on their performance on this paper, candidates should:

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

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

Think, when studying core practicals, about what the techniques might be used for and
the types of scientific question they might help to answer.

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

Ensure that if you are given the procedure for a practical technique, you 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.

Consider the strengths and limitations of each core practical technique.

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