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Introduction

The paper provided a good spread of marks, but all question parts seemed to be accessible
to candidates and many scripts were awarded high marks.

Candidates appeared to be very familiar with the tensile strength of plant fibres and the
bacterial inhibition practical techniques relevant to Question 1 and Question 3, and many
very good answers to these questions were seen by the examiners.

Most candidates had little difficulty in interpreting the data presented in Question 2, and
therefore the construction of an appropriate table and graph proved accessible.

While some candidates continue to produce rather generic answers, the examiners felt that
most did better this year in attempting to answer the questions set and giving responses
that were specific to the relevant experimental contexts.

It is very encouraging to see progress in this direction, and the examiners hope
that future candidates will continue to think for themselves and demonstrate their
understanding of the principles of experimental design.
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Question 1 (a)

Most candidates described some details of this investigation. The marks most frequently
awarded were for suspending fibres, adding weight until the fibre breaks and repeating
and calculating a mean. Many candidates did not mention how to standardise the length
of fibres or measure the diameter of fibres. The calculation of tensile strength was only
described by a minority of candidates.

1 Fibres such as flax and jute are obtained from plants.
These fibres can be used to make man-made materials stronger.

(a) Describe an experiment to compare the tensile strength of flax and jute fibres.
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ResultsPlus

Examiner Comments

This answer gained 5 marks. Marking points 2, 1, 3, 4, 5, 7 can be found.

This is an example of a clear answer that includes knowledge of how to calculate tensile strength.

OO ResultsPlus

Examiner Tip

You may use a formula to explain how to calculate a value, if it is correct it will gain a mark.
Some candidates described how to calculate tensile strength and gave a formula to make
sure of the mark.

This is an example of a response that scored 3 marks.
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Examiner Comments

This is an answer that lacks the detail required for more marks; although
the answer given was easy to follow.

Marking points 1, 3 and 4 were awarded. Marking point 7 was not awarded
as there was no reference to a mean.
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ResultsPlus
Examiner Comments

This answer did gain 5 marks eventually. The cross sectional area of fibres
was measured and then marking points 1, 4, 3 and 5 were awarded.
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Question 1 (b)

(i) At least one of the variables identified on the mark scheme was given by nearly all the
candidates.

(i) Most candidates attempted to describe a control method for one of the variables stated
in part (i), usually the description was sufficient to be awarded a mark. Very few candidates
commented on the need for validity in experimental design, and most made a sensible
comment on the effect on the tensile strength of fibres.

(b) (i) State two variables, other than the independent variable, that could affect this
experiment.

................................. B Sooked i wabery oot of . Y Qe

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

variable could be controlled. Describe what effect it could have on the results
if it is not controlled.

(2)

Examiner Comments

This is an example of a clear answer to both parts of this question; it gained a total of 4 marks.
The length of the fibres was commonly given as a variable.
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2/ OO ResultsPlus

Examiner Tip

Read the whole question before giving your answers. Some candidates could

not describe how to control the variable they had just given in (i) but they did not
then go back and change the variable to one for which they could provide an
explanation of how it could be controlled.

(b) (i) State two variables, other than the independent variable, that could affect this

experiment.
(2)
(i) Choose one of the variables you have identified in (i). Explain how this
variable could be controlled. Describe what effect it could have on the results
if it is not controlled.
(2)
Variable ... TOMPOACNG. e
How this variable could be controlled ..U .St.nté _______ a..fhevmostad.. . ¢ dat cloved.

Ave...breakuny. deve... hecale. o has...an. et . Do Lk
or
A1 T A, DI .08 bigheY.. FAMpaaiaid... N ... .

%,
Results+lus
Examiner Comments
This example described the possible change in the fibres adequately and gained full marks.
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Question 1 (c)

Candidates often gave answers that could only be awarded the marks for fibres containing
cellulose and lignin. Many candidates stated these molecules would break down slowly
rather than saying they were difficult to break down. There were very few references to
enzymes or cellulase and that only some microorganisms can produce these.

(c) Suggest why flax and jute fibres decompose slowly.

This answer only identifies the presence of lignin but does not quite say
enough to gain marking point 3. It was awarded 1 mark in total.

Clgest on_Ane (R, The . broode, devon. . MALONS | eoen@S .

ResultsPlus

Examiner Comments

This is an example of an answer giving some correct biological detail that
does not answer the question. No marks were awarded.
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OO ResultsPlus

Examiner Tip

Avoid agreeing with the question, in this case ‘decompose slowly’ without giving
a reason as to why the decomposition is slow. This answer does give a reason
but it is incorrect.

\=r

o Becavte. Klow oad gake PO oy wede e o cllldle,

ResultsP

Examiner Comments

This answer identifies cellulose and then goes on to say it is hard to
breakdown for marking point 3. It was awarded 2 marks in total.
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Question 2 (a)

Nearly all candidates gave clear statements that gained both marks.

The student investigated the sizes of fish in two pools, A and B.

(a) Write a null hypothesis for this investigation.
(2)

........ ’(\r\er@ls;m%&h;pcandly‘erﬂmcimm

Plus

Examiner Comments
This is a clear answer, both marks were awarded.

ResultsPlus

Examiner Comments

The candidate is answering a different question to the one being asked. No marks were awarded.
This type of response was very rare. Most candidates gained both marks.

us

A
@ ResultsP!

Examiner Tip

This is an example of a candidate not carefully reading and thinking about the
question before writing a response.
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Question 2 (b)

(i) Most candidates provided a suitable table format with raw data and means entered
correctly. However, there was a tendency to provide incomplete headings for the table so
the first marking point could not be awarded.

(ii) Most graphs were awarded all three marks. Only a small number of candidates provided
an incomplete label for the y axis or made an error in plotting the range bars.

Pool A

S5lmm, 39mm, 45mm, 38mm, 35mm, 32mm,

Pool B

40mm, 41mm, 3lmm, 42mm, 43mm, 50mm,

45mm, 54mm, 50mm, 48mm, 45mm, 44mm,

39mm, 47mm,

44mm
Mean= Gq 433

41mm, 43mm, y5. 467

42 0 42mm, 46mm
47mm, 37mm, 48mm, mm, 50mm, mm Mean = 45, ¢ ¢
(i) Calculate the mean length of the fish for pool A and for pool B. 4 ,2

-ttt
In the space below, draw a table to show the raw data and your calculated
mean values.

(3)

Pools

(engih of Hvh Cmm)

Méean

(mwm)

A

54,33,45, 38, 35, 52,39, 47,
40,441 ,34, 42, 43 SO, 4y 41

45,5450, 48, b, 4y,
4?;3?; L}gj L”'J EOI ‘41 46

43,
46
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ResultsPlus

Examiner Comments
This response gained 3 marks for the table and another 3 marks for the graph.

A

ResultsPlus

Examiner Tip

Candidates must make sure they inspect the headings they have written in the table
and on the graph, especially the y axis. Otherwise complete answers can lose 2 of the

six marks for two minor errors.

14 1AL Biology 6 WBIO6 01




(b) The student caught a sample of fish from each pool. The length of each fish was
measured and recorded.

The results are shown below,

Pool A 532
@ 39mm, 45mm, 38mm, 35mm, 32mm,
m, 4lmm, 42mm, 43mm, 50mm,
¢&2
45mm, , 50mm, 48mm, 45mm, 44mm,
47mm, , 48mm, 42mm, 50mm, 42mm,

B

39mm, 47mm,
44mm

@

41mm, 43mm,
46mm

(i) Calculate the mean length of the fish for pool A and for pool B.

In the space below, draw a table to show the raw data and your calculated
mean values.

Poo|

Iaﬂ&L o[’ pfs’n /mm

(3)

A

51

35{*;'3 JS& /55'152-155

[ mear ["5"1‘ "(— f".ﬁll /mm

|43

0] 4a[ 3aleales [50

l%]

38

*5159150178/7‘519#]% i3

43 131 ]v8v2 50

{2

46 |
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(i) On the graph paper below, draw a suitable graph to compare the mean
length of the fish from pool A and from pool B.

Indicate on your graph the variability of the data.
(3)

w
>
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ResultsPlus

Examiner Comments

The table presented is not very neat but still worth 2 marks. The means were not correctly given;
however, the graph was given all 3 marks as the means from the table were plotted correctly.
This is an example of an error carried forward.

A

ResultsP

Examiner Tip

us

Check your calculations carefully. If data is given in whole numbers a
mean should be given to one decimal place.
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Question 2 (c)

Most candidates selected the correct critical value of 2.05 from the table provided and then
completed their answer as shown on the mark scheme.

(c) The student carried out a t-test to analyse the data.
The analysis produced a value of t = 2.31
The number of degrees of freedom is calculated using the formula
degrees of freedom = (n, = 1) + (n, = 1)
where n, and n, represent the size of each sample.

The table below can be used to find the critical value of t for this investigation.

14 215 2,98
15 213 2.95
16 212 2.92
17 21 2,90
18 210 2.88
19 2.09 2.86
20 2.09 2.85
25 2.06 2.79
28 2.05 2.76
60 2.00 2.66

What conclusions can be drawn from this investigation?

Use information from the table and your graph to help explain your answer.
(4)

-“'\e,csa\c.oldul\}Q\Q@.(Q@Jl)ﬁ@mc&u%m%&
oreal . valoe (2:08) ak a..a5%. conpdence. level ...
SO e 1e m&%noll}apoﬂmmandmpl%w
Yo .o S n'xemkml\pemnmbaham—fhg.
Swe O Q ;;.l«s@ .......... ond e ool the i ak Jhe

ﬁ\c\np ............ S L S cason. The . error. b Qr\smue;r',qp
Hide shose That e Sgperence. Ko DN o
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%,
Resultstlus
Examiner Comments
This is a clear answer gaining all 4 marks.

Examiner Tip

Some candidates did not mention the critical value of 2.05 in their writing; however,
if this value was marked on the table and the critical value correctly referred to then the
first marking point was still awarded.
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(¢) The student carried out a t-test to analyse the data.
The analysis produced a value of t @

The number of degrees of freedom is calculated using the formula

@g;e;freedom =(n, -1+, - Q

where n, and n, represent the size of each sample.

The table below can be used to find the critical value of t for this investigation.

14 2.15 298

15 2.13 2.95
16 2.12 2.92
17 2.11 2.90
18 2.10 2.88
19 2,09 2.86
20 2.09 2.85
25 2.06 2.79

28 2.76

60 2.00 2.66

What conclusions can be drawn from this investigation?

Use information from the table and your graph to help explain your answer.
(4)

Tt trincat  vaume  oaf 2.0 ok ) cnpdence levek (s [ower

han  He  shanshesk Kt veusse of  2:31  thus acctphing me

L difference bgrween e Sizgs of fah o peols P AB. Alse Hee ..

LrANgE. bari . Are._ overlagping Shewng. e leatr dlfference ..

anmﬂ-#.

ﬂExaminer Comments

The candidate gained the first two marking points. However marking points 3 and 4
are the wrong way round so they did not gain marks. The last marking point was given
credit as an independent point.

This answer was awarded a total of 3 marks.
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Question 2 (d)

This question proved to be challenging for most candidates. Although suitable biotic or
abiotic factors were frequently stated only a very small number of candidates suggested
how these factors could be measured. Many candidates tried to answer this question as if
they were going to carry out a laboratory investigation.

(d) Suggest how this investigation could be modified to identify factors affecting the
size of the fish in the pools. - ve' <! ol

ResultsPlus

Examiner Comments
This type of response was widely given. It was awarded only 2 marks for the factors.

OO ResultsPlus

Examiner Tip

Take careful note of the number of marks that are allocated for a complete answer to a question.
In fieldwork many factors have to be measured using some sort of instrumentation.
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s e R

ResultsPlus

Examiner Comments

This response identified two factors and stated how each factor could be
measured. All 4 marks were awarded.
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Question 3 (a)

Nearly all candidates understood the function of antimicrobial substances. However, the
answers given sometimes lacked sufficient clarity to be awarded marks.

(a) Suggest how a plant may benefit from producing a chemical with antimicrobial properties.
(2)

TR dend WM be O Y e\ ol Shop I (Q‘Pf‘h“‘d“f\ of CNCL ot Ty

T

- {
&] ..... :l.'N' ........ : . \L_ ..... 0\\.\-{\” ........ H"B(J ........ G‘Jl"f.}ﬂ'.r\‘j. ................ b0 eaa e R R |

ResultsPlus

Examiner Comments
Both marks were awarded for this response.

OO ResultsPlus

Examiner Tip

Candidates should realise that examiners do their best to read
responses and give credit wherever possible.

...... m@ﬂwm“mﬁmu—umtmuﬁﬂphﬂqﬂwma?u{ecm‘ﬁ
L
...................... o et be see wet 40 Be o uicAfu of | betleders  awl ...

ResultsPlus

Examiner Comments
This answer gained both marks.
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Question 3 (b) (i)

The examiners were pleased to see candidates frequently suggested some sensible
preliminary work that was relevant to the main investigation. There was little evidence
of generic answers being given by candidates here.

(i) A description of appropriate preliminary work that you might carry out to
ensure your proposed method would provide meaningful data.

(3)
« LO0Y. OU... At expedment. oefore Jaand. o ensurt ib will......
YK e
= fond out. bae aptiniua..smaperabart.. for.oas.. pL&m.{:...tQ ........................
TGOS LS CIALILLCOAS et
= fuad.out... tue concntyation..of... bac ko, wlnic will be used
-dutermning s OUUIAE. of. JOARLAR. A0 I8 SO
Mwmmfwm’fm,\uam‘emﬁ_vmhjmpl&ntmlllaﬂﬁ?\pmtd .........

L35, TS

ResultsPlus

Examiner Comments

This response only gained the first marking point. The optimum temperature statement
was not in the context of incubation, so marking point 6 could not be awarded.

Examiner Tip

This answer could have gained 2 more marks with careful wording in
a statement about bacteria and temperature as shown in the mark scheme.
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ResultsPlus

Examiner Comments

This response gained marking points 1, 3 and 6. The last sentence is insufficiently
specific to award MP7 but it has already achieved full marks.
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Question 3 (b) (ii)

Nearly all the candidates gave very detailed accounts in a logical order that confirmed they
had carried out this type of investigation in a laboratory.
(ii) A detailed method, including an explanation of how important variables are

to be controlled or monitored.
[2 marks are available in this section for the quality of written communication.]
(10)
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Losea aane o S S

The.
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c\\emw. g ccnc,e.a’sfc:&n NS Na... ée.q:ﬂ\é,enk

........... Variob\es. .\ effecs.. e.g_ AR, ?

......... 0 % mce,%ano OAL....... DX o b e o bactesia
.......... \(E:xr u.)\na\e.. \Q}a&{ﬁ.&ﬂfyh&é&&\ﬂl&m‘:eﬁ
uam&mm‘ua*m\\ma\ueé Yo..creake. ..
sret\e. eavitonment.  hea &% Ne-..o o —
?\M\%\%c&w@\g& ARG é:;%e;m% cﬁcc:eg?a *s\noap ................

AN e Yested;  \eoves, . Sem...ond. roo¥S...
NS node...ond SeN. AN

mom*hﬁa%f.r
: cose...Xae. . Na ¥ eo. ’t‘nﬁ.’c

&?e‘mé,x&h
hqunmm’:e.b.bo\c_"ce.nouc:ama\ﬁmn-ko.c\—

W Ye  eaac.. MWhea Yae . &%Ou‘ .......... N SO
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This response gained marking points 3, 6, 1 and then 2 and 4, all on the first page.
Then marking points 7, 5 and 9 were awarded on the second page.

Marking point 8 was not awarded as ‘to incubate’ is not the same as using an incubator.
The question scored a total of 10 marks (QWC of 2 plus the 8 marking points).

___:__..D.s.-.qen.akgmk .......... Wossakle 1 zame ofF wadeieiom, oo

__________________________________________________________________________ sureeMa. comdiNnens for
ek v dwhoond Loawm.

2 Csun smelh semole oScow o sgond. oy Risked and matem
s RigeMe  Acwm oF oo\ ko We @akcedh
= Tave 3 eaee. e, 2 of Ahem should Ys ssaled  inke.
eakvack ond A wivh el Yo ack as o conkid,
2 Q\enca AN disls  WEs o Yhe Qe LA\ can .:L...aﬁn&}.\.j......g.mmx..

vZExaminer Comments

This response gained marking points 3, 2, 4, 7 and 9.
Although the dependent variable was identified no measurement apparatus was used

so marking point 5 could not be awarded. QWC was awarded 2 marks as the answer is in
sequence and in prose.

The question gained a total of 7 marks overall.
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Question 3 (b) (iii)

Most candidates presented tables in an appropriate format. However, some tables were not
given headings with units or the heading and the unit given did not match up. A table does
need to show that repeats could be recorded. The majority of candidates did suggest an
appropriate statistical test.

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

This is a poor example of a table as units are in the table. The heading could be for area
or diameter, so no mark could be awarded. There was no graph or a description of a graph.

Only marking points 2 and 4 could be awarded.

Examiner Tip

Candidates should never put units in a table; however, units should always
be given correctly in headings or on labels for graph axes.

AL Biology 6 WBIO06 01
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(iii) A clear explanation of how your data are to be recorded, presented and

analvsecMgmmmummTMxﬁimw
neker mra_ot Mt | ow

bt k. TT T3 2 [ Ve, | A

load .

(oortre) ( olrsistlod wottr’

oneaok 20m d MllMERN Jow® R

Examiner Comments

All four marking points are clearly presented and 4 marks are awarded.
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Question 3 (b) (iv)

There was evidence that candidates were less reliant on generic answers to this question
than in the past. All the marking points were seen regularly except the last marking
point. The idea that different parts of a plant might produce different inhibitors was only
suggested by a very small number of candidates.

(iv) The limitations of your proposed method.
(3)

Tia. ok Thenbostion weu 0ok e Long €ncogin . See Sgnibicont s8N -
M ARt (ol ol e vasoldes, e .. Vol & badkra

ﬂExaminer Comments

Marking point 1 was not awarded as a controlled variable was not correctly qualified as
shown in the mark scheme. Marking point 3 was awarded on line 5.

This response was awarded 1 mark in total.

OO ResultsPlus

Examiner Tip

Try to always aim your answer at the investigation you have just described
rather than just make a list of possible limitations to fit any investigation.
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This answer gained 2 marks. Marking point 4 was given at the end of
line 4 and marking point 2 on line 6.

Marking point 4 could have been awarded on the last line as well but
full marks had already been given.
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Paper summary

Candidates can improve their performance in this paper by:

reading the question carefully before providing an answer
carefully checking all calculations and rounding up values
drawing neat, fully labelled tables and graphs

using subject specific terms to help support their answers

planning descriptions of investigations before writing them, to give the best chance of

gaining the marks available.
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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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