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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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cell X

Question 1 (a)

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

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

{Source: © blickwinkel/Alamy Stock Photo)

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

(o P10 3€ Mﬁaphﬁsa M*M!f
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~ ‘{ ResultsPlus
/"--. Examiner Comments

The correct answer.

" V ResultsPlus
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| 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)

% Mekaghase .. Apary

.-'III\ —
ﬂ ResultsPlus
Examiner Comments

An incorrect stage identified.

5 International Advanced Level Biology WBI16 01



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)

felﬁ?\wm\"\@ﬂ

e N\

AN

ﬂ/ < 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!

() Describe an experiment to measure the mitotic index of cells from onion roots
treated with different concentrations of caffeine solution.
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) &{ ResultsPlus
/--.. 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.

(6)
.!n.d.cgmdmt....,.,mm‘.m!e!.f::......(hﬂ:,im......_mnunmhnn.,..............,...

Qependend vavigble - Miwke twdew.
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Ploce... Mt microscope Slide . in. the  micoswpe  focus and..count the.. ...
bral _ oombes  of cely  Nistble. Count the. number of  cells Hoal have

begpr.... mitesis: Repent Yovice to. geh e mean. Repeat oitn the

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

ig 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 mwmﬂ\emitotlclndexofcellsﬁ'omanbnfoots
treated with different concentrations of caffeine solution.

&_Fw

Toake e Oman.mets. of e some size and MM‘H\(

(6)
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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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APfferent. coNt@ntrafens. ond. moke. SURE, YO, LG0T, BYE......
a.nEe.l:S....gggglﬁ...m-.-.nd...q\m.\.es.....mm...mocd\?ngmmmchm?mh
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ResultsPlus

Examiner Comments

This answer gained maximum marks.

r N\
—
o |
.

(T ResultsPlus

\ Examiner Tip

The context of this particular experiment had been appreciated by the
candidate.

\. J
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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)

NS

ﬂ ResultsPlus
Examiner Comments

This answer identified the type of glucose and the correct bonding.
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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)

A celulose  molecule  Condalns o .ﬂon ..........................................
ol OF... GMLOSR.... Qnm;ﬂc’mé -\Der\l«e.r »:H'k
ey erds. mrﬁtxmﬁ mpvacamr; ?meim:{a .........................
tr\n\gu.des S
olb T = B Ja

—

L 5s a ,.slwé éf eneagm
le WM. of W

% 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)

> (it U wgotd ot guor. mielty joncd by
bt glyaidic hondy fomet thoough 0 cndogher
utthon D glucegemdeewlty o Joncd via 4= e
plyoatdic hends:

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

iﬁ 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.\ku\ose«.mo\ecmgs....me_..mde....w..aﬁ...cm\;.x....%..:..s&ums..aw.....,,.
wolecules: Noew ate Yowned Jeeedher Yoqethechu .
,,...&.;..f:&..,%&%c.a.c.idic. ..... vonda, Each molecule is invested.......
Compased \othe one befoe its Cellulose @ have ai.....
...f.a&xm@n}mc.\wjn...C...?.t.\'.\.exi..mc....unhtan.c.heol..)_..g... ..... .

a\__

ig ResultsPlus
Examiner Comments

This answer gained 3 marks.

Py
pap)
4\ 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

How to reduce the risk

R T T T T

N

¢ &{ ResultsPlus
/---. Examiner Comments

Cacti spines were a frequently identified risk.

” 'f \ 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
o rrﬁahnnwaﬂﬁaymhmmiﬂhm&a@f}&mnk ......................................
How to reduce the risk

AN

ﬂ 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
R enetn.
Heoh shokes_ce_ 1o g tempodasin diobs
How to reduce the risk

Keeping . Hydeted ond weadrg . halrl clotang -

N\

ig 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

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

Step1=

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

S’:;e.»? \ = co
'\ G
= 2.5

®ads vrakije =

3.5

(3)
Ske? 2 = L'
[N
= GuR
12 .75 =\9
OddE tatoi e N s 9

AN
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

1=
ieR 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 o4& = P

xXep \ -~ 2
20 e
W& & —_
o e 1o )
SiER & ® GO r20 29 . gBha \\/
e X 20 B —%_é: ‘\'44_/2_
Odds ratio ...\ A [ Z 11
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.'\ o
ResultsPlus

Examiner Comments

The given data has been used incorrectly.

-
—y

z"'z
*

CTA\ 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

Pep = 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 ©: 60 _ 3 75 Stkep ©: Y4 2 5.5
(b 20
3.5 = 02

Odds ratio .. !E ¥

(3)
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ﬂ 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
=1 Has no effect on the likelihood of cactus plants
il Increases the likelihood of cactus plants being present

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

2 ResultsPlus

Examiner Comments
This answer clearly links the presence of mimosa trees to the
likelihood of finding cactus plants.
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(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
>1 Increases the likelihood of cactus plants being present

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

........ \) esent ..

N\

ﬂ ResultsPlus
Examiner Comments

There is no mention of mimosa trees so this is not a conclusion.
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(i) The table shows how the odds ratio can be used in this investigation.

| Reduces the likelihood of cactus plants being present
=1 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.
(1)

e cobio = 1678 2 60 @itk con e concluwded Mol preene........

iOF IimaSes, brEES gocsoases. e, tikelhap)... of. codvs... plank$... 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
Tﬂn?.wslwu ...............

Second variable

(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

- J\ -
iﬁ 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

Second variable

3 3

. Mtrgmmn!ﬂ'ﬂ .

(ii) 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

toaler {mk‘-’t:,, ot feil -

AN

<’ﬂ_£ 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

(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

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

¢ we s o

(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 medivwm (A)
Hohst sy sdodeh -2

Number of pupae from treated culture medivwm (B)

45 56 35 40 28 3 55 46

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

Mref’smewfwobﬂ%r@ﬂﬂémw méan numbera-f
WaeffomMun&weJaMmmﬁm(ﬂJ arel tut heatecl

‘i&j 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 were:
Number of pupae from untreated cultwre mediv (A)
72 68 81 56 43 52 60 64 ¥ L

Number of pupae from treated culture medivww (B)

45 56 39 40 29 38 35 46 ¥ A [
= = =TT T

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

..-11':;&.....&»&:.&&.10&aC.....CIE......P.LLp.QL,L....A,CQ,....t.'l_nf......ﬁséE..egf:wL....bs{___,.:,:’(s_e____,L.mHis-!xc.t....m..c.ﬂl‘a‘,m.m....,,,,.
la.u?n‘ﬁ.,...J‘,ce.a.nl,,.m&....f;...-.uﬂ.e{.e..:s........m.......s;ﬂn.}..F;.x.mrf:,,..L.e..cf.g,t.e,:i;..g_g.....b..g..:l-__u.:.;n._._{mmﬂ.‘ag.,_

m[h(&m&d.mmmd&Lanméwqf,mpaaf(‘&s.mt'*)

~ 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:

Nmbuofpupwﬁmummdzudmmmf
72 68 81 56 43 52 60 64

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

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

Wf#'rjne.l:,mhmlfh-’tlrhwﬂv-‘mnifnf-rﬁﬂa-M-,,a-
........... arupu&u&,fr"ﬁ”‘"#ﬁ i
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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)
Numby, 0f papae
Urkinkd (ulhn o tohd tulhies (TR
12 G s
bd I(A
4l
! »
SB d @ g
c: 24
32 i 4# -
o 1€
b | 73
Men b2 » |
itk
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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
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\

ResultsPlus

\ﬂ---. 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 resudty were:

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

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

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

Lnymeer of | oupae.. herdned | Loom el

L

sulkvee Tne dtuen e nd cuMuyre . e diurm breaked ikl

37 International Advanced Level Biology WBI16 01



(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)

Suwple]  Nuwber of pupse frore adbre  wedium
_ ACUnkceoked| = B CTeeaka Q
| 42  uS
Z 6% | 56
> -1 Z q
Ly .56 Lo
5 o i
¢ 52 2 8
L € 25
2 L i

R e 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
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ﬂﬂesuﬂsﬂm
Examiner Comments

Both axes need to be fully labelled.

-

P
i
e

M4\ 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 resulty were:
Number of pupae from untreated culture medivwm (A)
72 68 81 56 43 52 60 64

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

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

mmhnumkrg?pu?ae,mkh,ur}me&w

_olbye, madiumy ord B, Yeated euMure

LY

1] 5 LR R R S S
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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.
| _W_Mhi__nLﬂTxu ‘ (2)
sgled e | Tl s
72 4s
63 | 4 .
81 39
DT S i L —
13- 29
G2 33
pen |62 0 f 4L ]
T . B —r3 e
( st ;
T 1
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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)

€4

wo-bf

"N%U

™

30

X

Q0

30

(0

’ : . :
i 7
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N

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 '*x-g,}
Ny Ng

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

(Su)? = 143.1 and (S;y)* = 65.7

(i) Calculate the value of t.

(2)
hh an I"'uIB oxe ook o)
e - k!l
€ 68 =L\l
2

Answer .. *

ﬂ 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:

- (X, - %)
N, 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)
ks 62 - Yl = & 0.2%'29
—— ' -2 . i
Ta) b F-Lobys |
j g §
Answer o 2?’$ .........
.'\_

i( ResultsPlus
Examiner Comments

The candidate did not use the given formula correctly.

P
-
-

-~ V ResultsPlus
D

) 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)

_.The..concal . valve 1S @M . The diculakeod t vawe . ...
1S greater fuan tue . orhcal valve , Heme . feeck.......
........... pol.... hyporesis... Taere...is... A Sgnbeant difeere. in .

_.nomber o€ _pupae  bekween . votredied. ... e medwm

_and kooled  eutvte  mediomy —_—

N\

ﬂ 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)

|||||||

g 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 ResultsPlus

Examiner Comments

The reference to correlation is incorrect.

International Advanced Level Biology WBI16 01 48



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

W:) Describe two ways this investigation could be extended to collect more data to

either support or reject the hypothesis. -
2

ek popae.. develop.. 0tD......adwlk.. PUS ... 4eaVR.... PORAC. . Al

.......... Ples dovelopee] .. Use  different. .. coneaaloons  afF. pyretrnom. ..
oA g (P mue OF.. 1t afdls.. growte  0F . fuk. Pless......

R

i( 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.

............... Soumphe. 4ize.. o .he. nirkused. ... The oxpoiment o oy, upests
e BRI Ol nbth. (e oo St

NS

ﬂ ResultsPlus
Examiner Comments

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

T\ 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.

(2)

|||||||||||

|||||||||||||||||

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

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

/ ResultsPlus

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

o Some... Bat.. Pees ... msn ....... mukabon. ;. Hen@....ChoDQe. .in..........

and & kb.ﬂﬁ ........ feed . o Mot ﬁah; e

e phiom_Can__ oniamnale O e

NS

ﬂ 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 Hies.. Loy cggs... under... 18 skin off e ik
Lpethrm...convot...1tach...oodec..the... K. 4L..1F..0...paged...externall....
— B
ﬂ 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)

— Domags .. Owe Yo otter . Q—«d:m .Such. 08 aniwels

= Fm’t(:fof?s

Pam mad b . mu'i'.kf_al wmd ‘DU .Vl ...

f

ﬂ ResultsPlus
Examiner Comments

There are three suggestions worthy of credit in this example.

International Advanced Level Biology WBI16 01 52



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.

. 1:: A " L S 5‘1‘1)(':4.\'\{ .............. Laa ﬁu'*ﬁfj ............ ‘l‘n i PA2.8.S wane,

......................... c‘ﬁﬂ\r'ﬁ,nn‘uC"‘&!ucl‘\\ﬁwt\‘gﬁqkr'i‘ﬂ'jmwhj
................ Lo Bnd e Swibeble  conc@abeadion ok bacledal
............................ . cul e to e - :

B e siteble Anenbakon  dempecabure.

AN

ﬂ/ /4 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)

6o gl fime Ikl for bachhl Growt

\(f{ 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)
ff'an‘rcei‘m*—\"wlh chede P it wovks,

LAl o Suitdlole  aae @ ol
Gad o 5”**“'““-‘- Tonsye of Lw]oevak-xfm - S—
@md A Suitable PH 6:\'-* Mo ijw{—kJ -
cw\d @ SU“‘”""""“: _concenAraky o E—or ounts bo.f_'i—@v\ai

Cﬁ)m\POW\cLE L, lzwxdn a S.Urﬁ*o.lo\e Size EE— I{MCE
e—;-’xd a ‘SU\\-‘\":II.C SPECKCS 0\9 IQMCS '1"0 loe 'HAQ SM""E
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AN

~ < ResultsPlus

/--. 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)

iﬁ Indegudmd- W&blc Pfe,zmceow
CNEENES. oesesen ——
N Defw‘wt Velioble ; tlear zm. K ovnen |
6. Conttaed__Norioles : Wk Sqeclas. ol Tcerta,
e (vl by Obrm}t backda . faen e,
L Culkwe ) efodke .. Contel . W
Cor\'\xn\lml [q:":m(\jo@w"'\e u£ cnliwe H::IQQl (&W‘lﬂw“ﬁ
aNe.*l'nJ ..................... PiPe‘Ht) ..........

W ..... -H\e cuLWe. \15“3
w.s.e, Skale S,oreu&« ...... to w-ke 0\ lcu»r\ o \oﬂﬁﬁb ............

nMA s eatw |
ax 515Q Qr 105.35) mr\‘ka Lm.sc.b-(}d-

hw ploced ONer Petei Dish........ .
meses oF cleov 7one e H I even

Luse \mm{r Calligef, s meum 08e.... %rnth/ﬁ
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& Ye b[?[(" the clear 2e0e. Alomede s, Hae more..
bﬂ.ﬁ-l:u[a« “hod . been . ‘Q\lul .........................................
» fepu&c expefiment Hnls Hime. noead of add»:j

toct Hom. .\ﬂawas jodd el wolme_ ol L—dumle,el
o l:amm Ccanet. Mxpaiomest)

S Cumpwe Sizes ot clear e C«\memg ..............................

‘WR{’U‘} Nhole uftmm—\- 3 Aimer under . Same cofsdn:{lm_g...
ot Colewlade. @ON.

AN

<’$_§ 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.eaa}.mf:...,..Va.ﬂfe,.é.fﬁ.,,...,.,. 5.4 0uwbh 0 P‘AMFF/(&C%L
m!m.a'f‘g.(ra;'Pqﬂm}ﬂf'on}.iuiyﬂﬂhﬂfyugft-bzg15

ankienic ‘ﬂi@]#zﬁ}‘{qc-l-é/c(wﬁhrﬁw\aw;?a!?/affﬂ .............
Leﬂb.&mlﬂl&fldﬂ:‘fﬁﬁqnvnefatwéc}uaﬂ)
ot M Slher. o Gat Eaowen.mnss. 2l baclecial. ...

ragz ot backial _culbue. bo & diMecent bost tubes. .
(Clos Siblthen... add... o ottt LoghitZHoze oaly. walec. bo. the..
o fiest  Fesh tube  and 9’*»«&,5}/'31:;-.1Ja2.m16m;
0.4 meldn>, 0.4 mo)de? 5.8 meldor’ med ) ) d a2

‘Oganhzmcrmén/;exf‘/aa{-.ﬂma@45’../1‘3;70:{.2;;”4'/
......... Aﬁlﬁ-/m/‘fa{&;,{a%/h«m‘u&!m«f@ygﬂ&m”d
............. Incbabse at 257 and all $och tabes  shedd have .
5QMLPHM/Lmhi.ﬂma}ﬂﬂaghﬁfgthF#{anﬂ‘#'}uﬂ'
........... taves. Soc .2 q[cySHvanM’n‘:fa{‘;[&afﬂmd*g{w}ﬁ
wa}am&uv’aﬂ:;ﬁ‘hnﬂuLﬂéﬂ!&h/mﬂwﬁ.‘;{am
}¢ﬁ+&¥f+odmmyci‘f¢Mlmmfvamfawﬂga
o tbsarhaece. ... ob cach... baderial cnlhece ﬂﬂg{._,_,éﬂﬂﬁﬁ"(& .. fepeat

........... oxpitement...anl.. caldeke. wean.. obsorbence  wsia valaes
ﬁuﬂmm‘«‘;{gm“jﬁfmd‘n e

% ResultsPlus
Examiner Comments

This example gained 6 marks. With some extra details it could have
scored maximum marks.
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(b) Devise a detailed method, including how you would control and monitor
important variables.

(9)

Nuber. o leawes, wred 3s. fhe deperdent voxiable. . Nute
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a\___

A good answer gaining 7 marks.

ResultsPlus

Examiner Comments
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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)

de. ok :

N Meoh Somtmder ok zecs
o R M\nnx......a_......w\.uh\g ...... YA, Ao shobt Ahemeod. Alasndke . sk
mﬁ&'hﬂ“&\nm ...... a-n:'b.h kgﬁ éaﬁ. ......................................................
xka&n@uma&m ........ PN YL = S o TOUTE TR VO-T O 1 wr&h—aa&,m‘c
B
oM S e i —

a‘\ 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.

Diarreber of tlear zore /m o
Sereple Mo Nrey | | Bakle exbrack
|
2
3
Tk
Me o

¥ =5utl

A

Araly se e & resules Uﬁ'ihc\

(3)

3~

£

E '
L

L

g

8

.

o
¥4 <1 |

]
% L
R
[ 3
o wak ey bekle axkrack =
F‘-‘ﬁurt (=

o sSkakigskical ktesk suven ag

o

in a %aole

fn Fiquce A

such as “"'I-l-—ﬁ-n-l..._ﬂ.h.ﬂ_i.l.ﬂ..

an d pre senk

e Jdaka e in

-9

L]

B .

International Advanced Level Biology WBI16 01 64



-

N &{ ResultsPlus
/--.. Examiner Comments

The table, sketch graph and statistical test were all appropriate.

-

'f \ 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)

NG Pty e meon

|

;8

> , 2

W (

5

A

of inhibition /mm

v

Nlln

r
5

q

......... % flok a_g bar gifph using. - _x-ootis (leaves)

use F-test o seew. Show it Yhe te S skga&mlr
e i%erente eroeen.. leonves . and  meandiameter. OC

ResultsPlus

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

o Possibility of  conkaminalion with
_ Laniébzdmaastkophmum ...... o v poibee

AN

i( ResultsPlus
Examiner Comments

Two appropriate limitations were described in this example.

(d) Describe two limitations of your Wd method.

hodelia,. ... Erom . suktoundings. Caa...¢row o
I\:QHIdi.&V\.Aqd?-One.C’anWblﬁ‘fancde
to magsake GG,

LW, .

N\

iﬁ ResultsPlus
Examiner Comments

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

wnese. m&m@w [N\ tnmm\ Wm%x 0. uﬁqum\\a

T S noien B Croder o s gis Ao to e mmﬁ NN .
Teoe %o e &iﬁm&w exely Aviode D
The extiaction retad. offseh . Yavees P R TR e O

f

ig 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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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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