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Introduction

Many centres are becoming familiar with the format of questions used in this paper and the
quality of answers produced by many students reflects this. The majority of candidates
appear to be well prepared for the paper and are able to describe core practicals and apply
them in the planning of an investigation.

When candidates recognised the context in which the question was set, they generally
found question 1 and 3 accessible and produced good answers. However, some candidates
try to apply ‘generic’ answers to these questions and fail to gain much credit. Candidates
continue to score highly with question 2 where they are expected to present and analyse
data provided for them. Those parts of question 1(c) and 1(e), where candidates needed to
rely on their understanding of biological principles were less well-answered. With question
3, some candidates struggle to identify what material needed to be included in each section
of the question.
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Question 1 (a) (b)

This question sought to examine candidates’ understanding of how to carry out a study on
the ecology of a habitat.

Many candidates correctly identified two abiotic variables in part 1(b)(i). The most popular
being light intensity and temperature. As in previous series the examiners did not accept
unqualified use of terms such as light, sunlight, water, water availability, climate and wind.

Many candidates struggled to gain either of the available marks in 1(b)(ii). For the first
mark candidates needed to suggest how to take into account or control a variable. In field
studies many variables cannot be controlled. It is not sufficient to simply state how to
measure such a variable. To gain a mark the candidates need to describe how to measure
the variable and then what to do with the results e.g. “use a pH meter to measure the pH in
each quadrat and only use quadrates with similar pH values” would be credited with a mark
but simply statements such as "measure pH with a pH probe” would not.

For the second mark candidates were required to identify the effect of the variable on the
results. The examiners were looking for a link between the variable being monitored or
controlled and the dependent variable e.g. “in areas of greater light intensity more weeds
might grow making it difficult to determine the effect of the weedkiller”. Vague statements
such as light intensity affects growth or “different soil pHs would make the results
unreliable” were not accepted.

Many candidates produced sensible descriptions for part 1(a) and a pleasing number gained
full marks for this part of the question. Most candidates suggested counting the number

of plants in a quadrat as the dependent variable; the examiners accepted this. However,

a better answer would have been percentage cover. Even when percentage cover was
suggested few candidates went on to explain how percentage cover could be calculated
(MP4). Common problems included the suggestion that interrupted belt transects be

used and confusion between random and systematic sampling techniques. A number of
candidates referred to the entire study area as the quadrat. Some candidates suggested
throwing the quadrats to distribute them randomly - this suggestion did not gain any credit.
A relatively large number of candidates identified different concentrations of weedkiller

as the independent variable. In the context of this question it was the particular type of
weedkiller used that was the independent variable. Weaker candidates often struggled

with the context of the study and suggested experiments in greenhouses or laboratories
and scored less well.
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1 The unwanted plants growing in a field of cereal crops are called weeds.

Selective weedkillers can be used on fields of cereal crops. These kill broad-leaved
weeds, without harming the cereal plants.

(a) Describe an experiment to investigate the@ect of a new selective weedkillerlin a
field containing cereal plants and broad-leaved weeds.

(6)
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(b) (i) Suggest two abiotic factors that are variables in the investigation.
(2)
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() Choose one of the variables from (b)(i). Suggest how this variable could be

taken into account or have been controlled. Describe what effect this variable
could have had on the results.

{2)
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ﬁ ResultsPlus

Examiner Comments

This is a typical answer. The candidate scored 5 out of the available 6 marks for part 1(a)
and 1 mark for each of parts 1(b)(i) and 1(b)(ii) - giving a total of 7 marks.
In part 1(a) the candidate demonstrates a reasonable understanding of the question.

If the candidate had used the term quadrat correctly and had described how to collect valid
data using a gridded quadrat the answer would have gained full marks.

One mark was awarded in 1(b)(i). The use of the term nutrients here is far too vague and
was ignored. Reference to minerals was accepted on this occasion, although a better answer
would have been "mineral ion concentration in the soil". The second suggestion, sunlight
was not accepted. Candidates at this level should refer to the relevant property of light
e.g., light intensity.

In (b)(ii) The description as to how the variable can be controlled was not accepted as it
was judged that the proposed method would not work. An acceptable answer would have
been to suggest that "mineral ion concentration cannot be controlled but that specified
mineral ions could be measured and areas of the field with similar concentration used in
the investigation". For the second part of the answer, the candidate gave an acceptable
description of the effect of the identified variable on the results and was given a mark.

A

2/ ResultsP

Examiner Tip

us

Make sure you understand and are able to use
technical terms such as quadrat, light intensity
and nutrient correctly. When asked to give examples
of variables make sure you fully describe the variable.
e.g., soil temperature rather than temperature.
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(b) (i) Suggest two abiotic factors that are variables in the investigation.
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ﬁ ResultsP

(i) Choose one of the variables from (b)(i). Suggest how this variable could be
taken into account or have been controlled. Describe what effect this variable
could have had on the results.

(2)
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Examiner Comments

In this answer the candidate gained 5 marks for 1(a), 2 marks for 1(b)(i) and 1 mark for
1(b)(ii) - a total of 8 marks.

The candidate has described the use of a quadrat but did not describe how to place the
quadrats at random locations. Simply stating, use of a random sampling technique is not
sufficient (MP3).

Two sensible abiotic factors suggested gains both marks in (b)(i) and a good description of
how soil pH is taken into account gains one mark in (b)(ii).

The candidate did not describe how pH affects the results and did not gain a mark. At

this level, candidates are expected to recognise that there will be an optimum pH and

that changes either side of the optimum would result in less growth. Alternatively, the
candidate could have suggested that the cereals and weeds grow best at different optimum
pH values and therefore different soil pH values would favour growth of one over the other.

A
Q ResultsPlus
Examiner Tip

Candidates are often asked to suggest how not controlling
a factor will affect the results. In your answer make sure
that you link a change in the factor to an effect on the
dependent variable e.g. increased light intensity will result
in more growth of the broadleaved weeds.
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(b) (i) Suggest two abiotic factors that are variables in the investigation,
(2)

~Tae distance  oF  one  ceread orops o anetwar.

(i) Choose one of the variables from (b)(i). Suggest how this variable could be
taken into account or have been controlled, Describe what effect this variable
could have had on the results,

(2)
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Examiner Comments
In (b)(i) the candidate gave two biotic factors and gained no marks.

Although no marks were awarded in part (b)(i) the candidate was able to
gain credit in (b)(ii).

This was because both suggestions were relevant to the context of a

field study and were considered sensible in the context of the variables
identified in b(i). Many candidates did not gain credit because their
suggestions were inappropriate in the context of the study e.g. controlling
temperature using a water bath!

us

A
@ ResultsP

Examiner Tip

When a question has several closely related parts, you
need to read the question carefully. Make sure you
understand how later parts of the question are related to
the question as a whole before trying to answer them.
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Question 1 (c)

A disappointing number of candidates were unable to suggest how a weedkiller containing
IAA might work. Many candidates produced answers based on cereal plants out-competing
the broad leaf weeds and others suggested having broad leaves made the weeds more
susceptible to the weed killer, neither gained any credit. Marks, when they were awarded,
tended to be for suggesting the IAA stimulated cell elongation (MP1) inhibited enzymes
(MP4), or interfered with some aspect of plant metabolism (MP3). A significant humber of
candidates suggested IAA stimulates growth but did not get across the idea of excessive
growth so did not gain credit (MP2).

(c) Suggest how a selective weedkiller, containing a plant growth regulator such as

|AAYmay be able tOroad-léavéd weeds.
: L spdher, -

T+ rwj}rf Mﬂ'f'ﬂ!ﬂ e ﬁ*%m—w%ﬂ STioe
Chumicale whAC‘*_ Are tOXT ___%%m Jﬂ .

Examiner Comments

This response conveyed the idea that the weedkiller was
toxic to broadleaved weeds and was given mark point 5.

A

Examiner T|p

Make sure you understand and are able to apply the
biological knowledge relevant to the core practicals.
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(c) Suggest how a selective weedkiller, containing a plant growth regulator such as
IAA, may be able to kill broad-leaved weeds.

(2)
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ﬁ ResultsPlus

Examiner Comments

This is a typical example of a candidate response to this part of
the question. Clear reference to inhibition of enzymes gains a
mark (MP4). The rest of the answer lacks sufficient clarity and
detail to gain further credit.

A
@ ResultsP

Examiner Tip

us

Avoid using vague terms such as disrupting growth.
Instead, state how growth might be disrupted. In this
example marks could have been gained for suggesting
that the selective weedkiller (IAA) stimulates excessive
growth of the broad-leaved weeds or alternatively for
suggesting that it might interfere with a metabolic
process such as photosynthesis.
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Question 2 (a)

Writing a null hypothesis is an important practical skill, and one that is regularly examined.
It is disappointing that many candidates cannot write a suitable null hypothesis.

Common mistakes made by candidates included; the use of significant difference or
significant relationship when describing a significant correlation, and the use of, repeated
tapping, rather than number of taps.

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

appirg the plate e eajeolﬁf( will hawe no eﬁ-u onbhow
ﬂowg _______ cf takes or l‘ln& Shail & re/merye. %am (s shell
au, starl mwj AL

ﬁ ResultsPlus

Examiner Comments

This answer illustrates two common mistakes. Firstly, the
candidate has referred to “tapping the plate repeatedly” when
they should be describing the number of taps. Secondly, the
candidate has not used the term significant correlation.

A

Examiner Tip

When writing a null hypothesis, make sure you refer
correctly to the independent and dependent variable
and include an appropriate reference to significance.

(a) Write a suitable null hypothesis for this investigation,
' (1)

oe s no Gigeifecant Aiffevence bewita dayfing Ahe. plate. and
Ane snail v ,am\fﬂ\\\ﬂ {mm W chel and msiart mo\mlj.

Plus

Examiner Comments

In this example, the student has confused significant difference with
significant correlation. Use the term significant difference when
comparing two groups or populations e.g. there will be no significant
difference in the time taken to re-emerge after the first and after the
seventh tap. In contrast “significant correlation” is used when comparing
the two continuous variables e.g., there will be no significant correlation
between the number of taps and the time taken to re-emerge.
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(a) Write a suitable null hypothesis for this investigation.

4l

Examiner Comments

In this response the candidate has included all the elements of
a good null hypothesis, correct reference to the: independent
variable - number of times the plate is tapped, dependent
variable - time for snail to re-emerge and appropriate
significance term - significant correlation.

Question 2 (b) (c) (d)

Many candidates exhibited good data tabulation and graphing skills and it was pleasing to
see many candidates getting high marks for this part of the question. However, a significant
number of candidates chose to use the individual snail as the independent variable and
calculated the mean values for the three snails. Although penalised in part (b), on this
occasion, credit was available for parts (c¢) and (d).

(b) Calculate suitable means from the raw results and prepare a table to display these
and the raw data for this Investiua;isz:l: e
| p— -r\r;e ) r.g ATTISTE TR g 5| Moo ey ()
| A M ¢ o dops S :
! A Tgf T Ro | 02 -Go_ ¢e.o
E 30 | ko Po §0.9
- ral o x- O I
o .o
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o) O}
—e 3 o
\, o
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(c) On the graph paper below, draw a suitable graph to show the effect of repeated
tapping on the time taken for a snail to start moving again.
(3)
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(d) State an anomalous result in the data.

(2)
LN g (0 F SIS
Give one reason for your answer,
e Jdrc) .
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degreased
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ﬁ ResultsPlus

Examiner Comments

The table has a suitable format, correct heading and units and includes all
raw data and calculated means. However, a mistake with the first calculated
mean means they only gain 3 marks for part (b).

A scatter graph with suitable axis and axis labels is drawn, with data
correctly plotted (allowing error carried forward from the table). Allowing
the award of all three available marks for part (c)

Two marks were awarded for part (d). The first for identifying the result for
the seventh tap as being anomalous. The second mark was for a sensible
suggestion as to why, it was identified as anomalous.

A

ResultsPlus

Examiner Tip

Take care with calculations. Double check your
answers and make sure you use an appropriate
number of decimal places.
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(b) Calculate suitable means from the raw results and prepare a table to display these
and the raw data for this investigation,

(4)
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Examiner Comments

The table has a suitable format, correct heading and units and
includes all raw data and calculated means, so gets mark points
1, 2 and 4. Some calculated means were recorded with too many
decimal places so mark point 3 could not be awarded for part (b).

Q ResultsPlus

Examiner Tip

Make sure you record calculated values using a
sensible number of decimal places. This will usually be
the same as for the raw data. Be consistent with the
number of decimal places used.
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(c) On the graph paper below, draw a suitable graph to show the effect of repeated
tapping on the time taken for a snail to start moving again.

(3)
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ﬁ ResultsPlus

5 6 +

Examiner Comments

In this response, the candidate has selected an
appropriate graph type and has plotted the calculated
means correctly. However, the y-axis label should
refer to the mean time taken and this means the
candidate only gains two of the available three marks.
The inappropriate line of best fit was ignored.

ResultsPlus

Examiner Tip

Make sure that axis labels are complete.

If you have plotted mean values then
your axis label should state this.
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(d) State an anomalous result in the data.

(2)

Give one reason for your answer.
Scovreol

Seme...cdnes. focker. NON... howe. . Speeked. 6. ......
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ﬁ 5
ResultsPlus
Examiner Comments
In this response the candidate has correctly identified a potential
anomalous result. However, the candidate then gave an expla-

nation for the anomalous result rather than a reason for select-
ing it as their answer. Many candidates made this mistake.

A

ResultsPlus

Examiner Tip

Read questions carefully and make sure you
answer the question asked.
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Question 2 (e)

This proved to be a challenging question. Many candidates were able to gain some marks
by comparing the calculated correlation value with the correct significance level but did
not clearly state a conclusion and did not use an understanding of habituation to explain
the conclusion. Stronger candidates were able to provide a statistical interpretation as well
as apply their biological knowledge of habituation.

(e) The student used a statistical test to investigate the significance of the correlation
between the mean time for the snails to start moving and the repeated tapping.
His calculation gave (ﬁegatlve correlation value of 0.93)

The table below shows significance levels and correlation values for this statistical
test.

Significance level (p)
Number of means 0.50 | 0.20 | 0,10 | 0.05 | 0.01
4 0.60 | 1.00 - - -
) 050 | 0.80 | 0.90 - =
6 037 | 066 | 083 | 0.89 | 1.00
7 032 | 057 | 071 [C0.79 ) 0.93
8 0.31 0.52 | 064 | 0.74 | 0.88
9 027 | 048 | 060 | 0.70 | 083
10 025 | 046 | 056 | 065 | 0.79

GCE Biology 6BI08 01
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What conclusions can be drawn from this investigation?

Use the information provided in the table above and on the graph you have
drawn, together with your knowledge and understanding of habituation, to
explain your answer,

W miculoded corilarion volwd s

ﬁ ResultsPlus

Examiner Comments

This is an example of a response that gained full marks. Three
marks were awarded for correct interpretation of the statistics,
identification of the critical value as being 0.79, stating that
the calculated value is greater than the correlation value at the
5% significance level and describing the correlation between the
number of taps and time to re-emerge.

The candidate then provides a biological explanation that was
worth a further two marks.

(5)

cannaly i g EROyAEHE B0 in e biains @AL noctvaled  owol Ty
I 1 _fet PG COR e S @R nactvaded 0w T

greater than the significance level value.

When using statistical data, that has been calculated
or selected from tables make sure you clearly state
the values being used. You are unlikely to gain credit
for vague statements such as the calculated value is
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Significance level (p)
Number of means 0.50 | 0.20 | 0,10 | 0.05 | 0.01
4 0.60 | 1.00 - - -
5 050 | 0.80 | 090 - | -
6 037 | 066 | 0.83 089_ 1.00
7 032 | 057 | 071 | 0.79 | 093
8 031 | 052 | 064 | 0.74 | 0.88
9 027 | 048 | 060 | 0.70 | 0.83
10 025 | 046 | 056 | 065 | 0.79

What conclusions can be drawn from this investigation?
Use the information provided in the table above and on the graph you have
drawn, together with your knowledge and understanding of habituation, to

explain your answer,
(5)
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ﬁ ResultsPlus

Examiner Comments

Many candidates produced responses similar to this one. The candidate
gained one mark for the correct comparison of the calculated value

with the critical value at the 95% confidence level. A second mark

was gained for a reasonable description of the significant correlation
between the number of taps and time taken to re-emerge. The
remainder of the answer lacked sufficient detail to gain further credit.

Examiner Tip

Make sure you understand and can apply the biological
knowledge relevant to the core practicals.

GCE Biology 6BI08 01
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Question 3

This question was based on a core practical; describe how to investigate the effect of
different antibiotics on bacteria (4.6.18). Most students seemed to be familiar with the idea
of measuring inhibition of bacterial growth. The vast majority of students described methods
based on measuring the size of the inhibition zone on agar plates covered with a bacterial
lawn.

In 3(a) the examiners were looking for candidates to identify different risks and then
suggest how to reduce these risks. Therefore, identifying alcohol as being flammable

gains a mark and suggesting keeping it away from flames gets a second mark. A number
of students simply listed a large number of different risks or focussed their attention
exclusively on one risk. These types of response did not allow the award of all three marks.

The majority of candidates seemed to find it difficult to engage in the context of the
guestion and this made it particularly difficult for them to gain credit in 3(b) and 3(e). To
be awarded marks in 3(b) candidates were expected to relate the need for preliminary work
to establish conditions for the proposed study. Good answers identified practical work that
would allow the identification of a suitable dependent variable, determination of factors
affecting the dependent variable and control of these factors. Generic statements such as
find out what factors affect the dependent variable, or carryout a literature search to find
the best conditions, are not sufficient.

Many students simply seemed to equate alcohol with antibiotic. As a result they
often made errors in the proposed plans 3(c) e.g. suggesting the use of antibiotic masts
or drying the alcohol soaked disks before placing them on the bacterial lawn.
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3 Many hospitals and other public buildings now use alcohol-based hand gels to help
prevent the spread of infection. These hand gels contain a high concentration of an
alcohol (such as ethanol) and a mixture of other components to help thicken and
perfume the gel.

Plan an investigation to discover the minimum concentration of ethanol that is
needed to inhibit the growth of a specific type of bacterium.

Your answer should give details under the following headings.

(a) A consideration of the safety issues and how you would minimise the risk.
(3)

Kmperoiiuie. DRKULLN. 27 nd 30 °C. O. ouuciel ENe. Groudsda. Of
haurmaul | potnogrA UL backnd.. Also Lt SOfeki GOGGAULL. Qunel. ..
Lour nouncé t0. Proutint. Oy, SRread. of. . oackune. To. preient
e qrousking af oBnlr  DUCKAUL. 1S RLLL. HCILGALS SAACH. .

ﬁ ResultsPlus

Examiner Comments

This is an example of a good answer to part

(a) that easily gains all three available marks. The
candidate has identified two risks and linked each
to suitable control measures.

@ ResultsPlus

Examiner Tip

Make sure that you can identify risks and
then suggest appropriate measures to
reduce the risks associated with all the
practical activities that you have carried out.
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(b) Suggestions for preliminary work that you might undertake to ensure your
proposed method would provide meaningful data.
(3)

all #e ower Vanavles sudi as lemperature of e Suvdunding
Ngwd dansivy and Yoluwme of ‘tadtenium so it me will wot afedt

ﬁ ResultsPlus

Examiner Comments

Many candidates produced responses similar to this one for part (b).
Only one mark was awarded, for stating that the method needs to be
practiced. Statements about the need to control different variables, are
not relevant to preliminary work. Instead, the candidate should have
described preliminary work that could be carried out to determine specific
conditions (e.g. concentration of bacteria to use, best way to prepare
the bacterial lawn, incubation temperature for the type of bacteria
selected) for the experiment. Rather than state that "the timescale

for the experiment should be determined" the candidate should have
engaged in the context of the investigation and referred to determining
the timescale for measuring the inhibition of growth of the bacteria.

A
‘
/ Resuitslus
Examiner Tip
Avoid making generic or vague statements. Try to
engage in the context of the investigation linking

your answer to the independent and dependent
variables where appropriate.
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(c) A detailed method including an explanation of how important variables are to be
controlled or monitored.
(10)

’romwxe,aha@h-t\m ARk CONCLAET AXIEN. T). exhaned....
Aok s Mguaed Te. bk Gioustn §) Apeakic. lankeniom,
ke the. %hm%wnmmmm%\wmmmm-
Alabe... e

5b&akd@.nc11m9d®00b@gmsm ko
towos\.....

ﬂmoh ..... an.a gar p\O.U, m.t:kh—km
Y91 (\ﬁ a@e.phc Toch—

Cm(e&/g:ew 63, oG AMANY.

*Now e difkesenic Sxenidngipelies o, -Homk.r AV
By eX00.0s\ B) NOMOWD Cancentiodoms  oxite. difterent
HWes papesadises.

....... ke dilecent. ppeiito. Lo, pwccamt, s conkaminakion
. ‘@o&mﬁ.m%\mm@u&mmmmm
. da. S
Toxe Yo o m@\cm, and. ok Wbo@« Aividatig
.P\m Wa 16 L;'kald»f(‘i&) G Q. NLNKM
,,,,,,, w&\%mha@ggém m’f—om«ps, p\Q Co BREL..
o@ﬁx&dfg B popes @28 ore gumm
Ao MR CON Mo A p&permscmm
wmmgmz\.m o.contrsl.
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 dncuiaie ok 1000 eraneaclade 5y 48 hoasrs.
Then cheack Ane. audduse. £50the nhusrtion. 2onea -
Guéz@: Mea e A A ONIEAS .
» Repeodk. A, canpainnnk: u.mxn AR mc}ce/\mu

; mm% C»LﬂoClONQ Jcm pfzm. whm Hfm@(_w;p~
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L emperaluse. We (an wee Qo INthad Dy Aek QX

ﬁ ResultsPlus

Examiner Comments

This is an example of a response in which the candidate demonstrates

a reasonable understanding of the required investigation but omits the
detail required to gain many of the available marks. The candidate has
identified alcohol concentration as the independent variable, suggested
temperature as a factor to control and described incubation for 48 hours,
gaining three marks. "Use an incubator set at a particular temperature"
and "incubate at room temperature" together were considered sufficient
for a description of how the temperature is controlled, gaining a fourth
mark. A common mistake made by many candidates was to suggest
drying the alcohol soaked disks before applying them to the agar plate.

One mark was awarded for SPG.

)

ResultsPlus

Examiner Tip

Write your account in continuous prose, to be eligible for
both SPG marks. You should not bullet point your answer.
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(d) A clear explanation of how your data are to be recorded, presented and analysed
in order to draw conclusions from your investigation.

Tre dota i recoraed 1IN @ fape. e WRan iy cmcu\oaed

(4)

volue oF 95% cowfidence ll‘Jvei Fhen WQ, |’ Q eoreaion bc+ween
Hhe cohwmaﬁoho? bPrchol and e dJiameter of zone of
'mh”b‘rHOn o? bome,aq ?ne—cmm—cmcewaﬂeh-wﬁ—mgesf
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(e) The limitations of your proposed method.
(3)
T 18 hard 1o control all the factols affecfing +he rade of backeriu

growth- The gel medum prepdred may not he +he same pH as

h%d*&ha-aﬁd- j+ i \fetg d*ﬁ’cuH 10 eh%ure Yt cx“ %Hnanol is

dufweed lm‘o -Hne qel mdlum Theffe mog \tf; gome Oﬂ\’ér l“mﬁho Foct)rg

_Measurm zOhe oF hh;bﬁfoh doeg not covrespnhd 7‘0 +he rme o{’

‘inhibTtion of that ba&er—mm ,139;](4 “mgﬂnly

ﬁ ResultsPlus

Examiner Comments

This is an example of a response that obtained all four available marks for part
(d) and all three marks available for part (e).

The candidate has produced clear tables with suitable headings to show
collection of replicate raw data and the calculation of mean values. A sketch
graph, again with appropriate labels including units, and reference to the
correct statistical test are also given.

The candidate has engaged in the context of the investigation in part (e). One
mark was awarded for suggesting it is difficult to control all factors affecting the
rate of growth of bacteria, a second for suggesting that the conditions in the
experiment are different to those in hand gels and the third for recognising that
it is difficult to ensure diffusion of all the ethanol into the agar gel.

A
Q ResultsPlus
Examiner Tip

You may find it easier to gain marks for part (d)
by drawing out the table and producing a sketch
graph. However, remember to include units

in the table headings and axis labels.
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3 Many hospitals and other public buildings now use alcohol-based hand gels to help
prevent the spread of infection. These hand gels contain a high concentration of an
alcohol (such as ethanol) and a mixture of other components to help thicken and
perfume the gel.

Plan an investigation to discover the minimum concentration of ethanol that is
needed to}rll;ibit the growth of a specific type of bacterium. €-col’

Your answer should give details under the following headings.

(a) A consideration of the safety issues and how you would minimise the risk.
(3)

Since _there is use of high concentrations o ethanol. .

care Should be Aaker whié handem'r_'l/a it and ‘5/01195 Should

> "'ﬂpfmv (ontentrafions of
{he ethanol (h beokers
ca. . . . ‘
= N b:‘?c#cna fj Fercol
~ e .

> M
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(b) Suggestions for preliminary work that you might undertake to ensure your
proposed method would provide meaningful data.

(3)
# Decide on {he digerent ranges of (oncenirofions of

ethano/ to be u:@d and haw zﬁ: aéram fhem

ol Dec:de on what bacfena fo e and Nhere fo ob;‘aln fhem

_mff’_‘("Pd ___-_‘-_'?__J"_f"_.__ A

(c) A detailed method including an explanation of how important variables are to be
controlled or monitored. 3

? _ﬁw (10)
- o en?nf conce frof on ek /.

Prrpare tO& difje neentrations  of }ém‘ ano/. for
exarnple. 2 /0420%, 3, 40%, - - 807,90 %, 1007 . P(ace

these Coﬂcen-fmfrons usthﬁ a .S‘f@r.f(e p:pe#e /n10 @

sepem/-? b ecikers.

ob-fazn a /awh c:/ 6aderra ej gcou .{/am :'hé’

soil , mix fhese wfth Sv’enased wafer 0/. about /oocm3
S nutrieny '

'dro/) 7'he .sor/ m;xfure mz‘a z‘he Mc {an‘ns}i bafﬁe fhaf

contains e ﬂjar— mixtore . Shake the confenf_s
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the Soif mixivre intd the petrichsh by gpening  the
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%PPQJ Y aliy procecture & O /more

times for all e corcentratioNns. So #hat
the mMean s obtaned .

(d) A clear explanation of how your data are to be recorded, presented and analysed
in order to draw conclusions from your investigation.

mMeter o c\ear “

(4)

(i) Raw dede
(oncertation O)I—
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ﬁ ResultsP

(e) The limitations of your proposed method.
(3) '

The ter pacteria pay ol be egrally clistr ibutec!

!f') '1/39 Pe-]cn ChSh _ | |

In %e /:Hr} dxfh #un we acfaa/ {.mow
W mMay be dﬂ/w/z‘ z‘ﬂ knaw exactl j’ wAaf 7%9 m,mmum

[ oncenfiation 1 as 7’5(9 vange ufed +5 /705.‘ inter VO’/I o/
/0 1-€ VEC/ /019" """

ITatal far Nuactinn T — 72 markel

us

Examiner Comments

Marks awarded for methods of reducing risk, were only credited if an appropriate risk had
been identified (a).

In the first paragraph, the candidate did not identify a sensible safety issue. Therefore,
reference to wearing gloves did not gain a mark. In the second paragraph, the candidate
identifies potentially harmful bacteria as a risk and suggests incubating the cultures at
temperatures below 37°C as a sensible method of reducing the risk, gaining two marks.

The candidate clearly identifies three important areas of preliminary work gaining all
three available marks in part (b).

A reasonable, comprehensive description of the planned investigation is presented gaining
8 marks and both QWC marks were awarded - giving a total of 10 for 3(c).

In (d) the candidate suggests suitable tables for raw and summary data with appropriate

headings and units gaining three marks. The candidate then sketched a scatter graph but
the axis labels have the wrong units so was not awarded a mark. Reference to a suitable

correlation test, Spearman’s Rank, gains the fourth available mark.

In part (e) the candidate suggests uneven distribution of the bacteria as a limitation
gaining one mark. None of the other suggestions were considered credit worthy.

Examiner Tip

When making suggestions, always relate your answer to the
context of the investigation e.g. check suitable conditions for
the growth of bacteria - not just check for suitable conditions.
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Paper Summary

In preparing for this paper candidates should make sure they understand the underlying
biological principles explored as well as the practical techniques employed. When planning
their answers to questions candidates should ensure they understand the context in which
the question is set and they should apply their answers to this context. It is particularly
important to bear this in mind when using mark schemes with previous papers in preparing
for this exam.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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