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Introduction

The paper showed that candidates were able to demonstrate their knowledge and understanding
of the relevant sections of the specification. The majority of candidates attempted all of the
questions and it was pleasing that so few blank spaces were seen.

Most candidates demonstrated a sound grasp of the factual content of the course, such as
describing three-phased testing of drugs, naming the three domains used in classification and
knowing the appearance of a chromosome as it would appear in metaphase of mitosis.

As stated in previous reports the use of correct biological vocabulary is vital in this paper but it is
still evident that similar looking terms such as centriole, centrosome and centromere were being
confused.

There was clear evidence that candidates often did not read the question thoroughly enough. Not
only do candidates need to read the context of the question carefully but they also need to be
aware of the command word. A good example of this was the question about bioplastics in which a
large number did not identify that the command word was explain and not just state. In questions
that require a comparison to be made, it is essential candidates include comparative words such as
higher, more, less or lower in their statements.

The quality of answers to questions involving data handling was very variable. Marks for describing
the data will only be awarded if the data has been manipulated: merely copying the data from the
graph or table is not sufficient. It is always a good idea for candidates to look at their numerical
answers and check that the answer is realistic - if the answer is not feasible they can then look for
an error in their working.

The questions based on knowledge of core practical work were in general answered quite well but
it was disappointing that so few described the dependent variable. In question 4(c) a significant
number of candidates wrote about root tip squashes whereas the context of this particular
question was totipotency. This may well be due to candidates seeing that the question was a
practical about roots and so launched into an answer about the wrong core practical. It emphasises
the need for careful reading of all questions.

As in previous exam series those who had learnt a particular stock answer to a topic were able to

gain only the ‘generic marks’ available and were not able to gain full marks because they did not
apply their knowledge to the specific context of the question.
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Question 1 (a)

Candidates were provided with a list of three types of adaptation and instructed to choose which
applied to the descriptions in the boxes. A few candidates wrote an answer that was not one of
those provided and obviously did not gain credit. Phonetic spellings were allowed even though the
correct names were provided in the question.

(a) The table below gives some descriptions of adaptations of clownfish and sea
anemones.

Complete the table by stating whether each adaptation is behavioural,
physiological or anatomical.

(4)

Sea anemones produce a poison. @\\iﬁbbﬁl(ﬂl
The poison produced by sea anemones is .
located in the tips of tentacles. Q’ﬁ"ﬁﬂiﬁm{ M‘(N\NQL\
Clownfish are brightly coloured, this .
attracts small fish to the sea anemone. mm mll
Clownfish feed on dead sea anemone .
tentacles. h}W oIl

ResultsPlus

Examiner Comments

The second answer is not correct because it has
been replaced by an incorrect response. The other
three answers were correct so this scored 3 out of
4 marks.

4 |AL Biology 2 WBI02 01



(a) The table below gives some descriptions of adaptations of clownfish and sea
anemones.

Complete the table by stating whether each adaptation is behavioural,
physiological or anatomical.

(4)
Sea anemones produce a poison. Pa-xﬁ‘.hold]‘? ca
The poison produced by sea anemones is ‘ com |
located in the tips of tentacles. e "‘D‘U‘.’?‘ 1Co

Clownfish are brightly coloured, this LBeetorrita P&L‘Sﬂ\dﬂa‘&l

attracts small fish to the sea anemone.

Clownfish feed on dead sea anemone Relaviovrand
tentacles. '

ResultsPlus

Examiner Comments

Although phonetic spellings in general were
accepted, here the word psychological has a
different meaning to physiological so was not
accepted. The third answer indicates where a
correct response was initially written but the
candidate changed their mind and replaced it with
an incorrect answer.

This example therefore gained 2 out of 4 marks.
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Question 1 (b)

For each organism a mark was allowed for an example of their interaction and a second mark was
given for a description of their feeding niche. Comments about both organisms are needed to gain
full marks. Many used up time explaining what the term 'niche' means although the question only
asks for descriptions of niches. Candidates must pay attention to the command word used in the

guestion.

(b) Using the information in the table, describe the niches of the clownfish and the

sea anemone.
(3)

aowﬂ£r5 A eaf c/ecz.cf sea gnrnemeone tentacles and
hem wbk their. éf‘g/tf colowr altracts. .

ResultsPlus

Examiner Comments

This answer describes the feeding niche of both
organisms to gain two marks. It also describes the
role of the clownfish in bringing fish to the sea
anemone so gained a third mark.

The full three marks were therefore awarded.
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(b) Using the information in the table, describe the niches of the clownfish and the
sea anemone.

(3)

Plus

Examiner Comments

This response gained two marks out of the three
available.

Here the candidate has only written about the
clownfish but has made two correct statements. A
correct description was given of attracting fish to
the anemone and a comment about what the
clownfish feeds on was also made. Note that we
did expect candidates to use the information given
and state that the clownfish feeds on sea anemone
tentacles. We would not have given this mark if the
answer had only stated that the clownfish feeds on
sea anemones.

ResultsPlus
Examiner Tip

Make sure you follow instructions - here a
comment was needed about the sea anemone as
well as the clownfish.
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Question 2 (a) (i)

Many lost marks because of inaccurate use of the scales on the axes resulting in inaccurate
readings taken from the graph. A significant number of candidates did not read the question and
so compared drug A to drug B.

(i) Using the information in the graph, describe the effect of drug A on the
percentage of mice killed.

T (2)

ngeoses ., the perCenccge. of..mite Willed Thareases. (PosifiVE. .
correlation). Bt 0.8 Ou.., o0 . of mice Kiled - Aoove Q8 A

ENLLOL i YO0 of. mite. YR ed...L OB ONOBOEY n. i
Overol). k. Snods. G oo -N0ear \ncreomse.

ResultsPlus

Examiner Comments

All three of our marking points were awarded here.
We accepted the idea that drug A has no effect
below 0.12a.u as equivalent to our expected
answer that drug A is only effective at
concentrations higher than 0.12a.u.

(i) Using the information in the graph, describe the effect of drug A on the
percentage of mice killed.

(2)

........ W m_e,.k-‘ueéwtm%&“ﬁweﬂ'*“’ant‘»jkikkc;'Im..z
...... conten Net ok Yue...the  Caxve i leveled o8 ...
B SUDWS 0. Chege. ... S CauSEe.. AL Ok i CE
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N / ResultsPlus

‘v| < Examiner Comments

The answer starts well with a good description of
the trend shown in the graph. However, the value
0.7 that is quoted is inaccurate so did not gain a
second mark. It is quite clear on the graph that at
0.7 not all of the mice are killed.

This response gained one out of the two available
marks.

=
/ “
/

<O\ ResultsPlus

\ Examiner Tip

It is vital that you read scales as accurately as you
can.
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Question 2 (a) (ii)

This time a comparison was expected. Relatively few quantified the difference in LD, values.

(i) The LD, value of a drug is a measure of the lethal dose of a drug.
The LD, is the dose required to kill 50% of the mice.

Compare the LD, of drug A with the LD, of drug B.
' (2)

.l Dsp..0f.drug. B hﬂ& ....... o Lower Concenhraxion
O*’drug dhan Areg B . LDgp . of drug A has

ResultsPlus

Examiner Comments

The second sentence gives a good example of
what was expected to gain both marks.

This answer gained both available marks.

(ii) The LD,, value of a drug is a measure of the lethal dose of a drug.
The LD, is the dose required to kill 50% of the mice.
Compare the LD, of drug A with the LD, of drug B.

(2)
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< / ResultsPlus

| /< Examiner Comments

The first sentence quotes an inaccurate value
(0.44) so did not gain our first marking point here.

However, the last two lines indicates drug A is
"more effective" and also refers to a lower
concentration being needed to kill 50% of the mice
so we were happy to award our first marking point
for this part of the answer.

This response gained one out of two marks.

<A\ ResultsPlus
\ Examiner Tip

Make sure you read values on the graph as
acurately as possible
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Question 2 (b)

In some answers it was impossible to tell which phase was being described. Other answers were
not clear when describing phase | testing as they referred to using "healthy patients". If people are
healthy they are not usually patients. It was clear that a few had misunderstood the question and

interpreted it to mean 'describe phase Ill testing'.

(b) Clinical trials are performed on drugs that successfully pass the animal testing stages.

Describe three-phased testing.
(4)

Wopase b o snnelt qrogp of "“‘.?f‘.‘"”"j

|||||||||

[phase 2) . This s whein o large  —poup

ResultsPlus

Examiner Comments

This response gained all four marks as it describes
each phase and the use of double blind trials.
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(b) Clinical trials are performed on drugs that successfully pass the animal testing stages.
Describe three-phased testing.

(4)

ean Pnase one s £28red 00 0. SMNaM.. arove. 02, feofle.
L PNASe GNO. (S, £eSTed. ON. . \AER . Optmer. QTOvP.. 00 PatientS

...... I Y N o« S

ResultsPlus

Examiner Comments

This answer correctly describes phase | at the start
but then did not gain the mark for the description
of phase Il testing as they refer to the use of a
large group of patients.

The answer does continue to successfully describe
phase lll testing and the use of double blind trials.

Overall this was awarded three out of four marks.
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Question 3 (a)

We accepted phonetic spellings in this question and as a result a large number of candidates
received a mark even though they had an incorrect spelling of Archaea.

Many correctly gave the names of the three domains but far fewer were able to recall that this type
of classification is called molecular phylogeny.

3 Living organisms can be classified according to their cell structure.
(a) Read through the following passage about the classification of living organisms.

Write on the dotted lines the most appropriate word or words to complete the

passage.
(4)

Living organisms are made up of either eukaryotic cells
ProvaTieine

or .\t O « - | ¥

Living organisms made up of eukaryotic cells belong to the domain Eukarya.

All other organisms belong to one of the other two domains. These domains are

A Uneo.

Classification of living organisms into domains is based partly on their DNA and

protein structure. This type of classification is called mmm%%&em

ResultsPlus

Examiner Comments

The names of the three domains were each given a
mark (the incorrect spelling of Archaea was
allowed).

The reference to Taxonomy was seen as many
times as the correct answer (molecular phylogeny).

This response gained three out of four marks.
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3 Living organisms can be classified according to their cell structure.
(a) Read through the following passage about the classification of living organisms.

Write on the dotted lines the most appropriate word or words to complete the
passage.
(4)

Living organisms are made up of either eukaryotic cells
or ?erdﬂﬂOh‘C cells,
Living organisms made up of eukaryotic cells belong to the domain Eukarya.

All other organisms belong to one of the other two domains. These domains are

called ... BaCO A and . Arthaea .

Classification of living organisms into domains is based partly on their DNA and

protein structure. This type of classification is called Ph(’now%% .

ResultsPlus

Examiner Comments

The names of the three domains were correctly
stated but the reference to phenology is clearly
incorrect.

Three out of four marks were awarded.
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Question 3 (b)

Although the majority gained marks for knowing the names of the organelles and a significant
number also correctly described the role of the Golgi apparatus, far fewer could adequately
describe the structures of centrioles or the Golgi apparatus.

(b) The table below gives information about some cell organelles.

Complete the table by filling in the empty boxes with either the name of the

organelle, a description of its structure or its role.
{8)

centrioles s gormation of spindle fibres

2.qalNder shevsed

1 inner membrane folded to form cristae

NS TN aerobic respiration
M‘OM 2 contains circular DNA

Golgi apparatus SRS P md‘ﬁ&[?“(‘*’uﬂu
2. L-»awefa\ cprud m Proyens

1 consists of two subunits

{\bosomes translation
""""""" | 2 made of protein and RNA

1 surrounded by a single membrane
yesi (_,\QS destruction of bacteria
-------------------- 2 contains hydrolytic enzymes
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ResultsPlus

Examiner Comments

This candidate correctly named the mitochondrion
and ribosomes, as well as giving a suitable
description of both the role of the Golgi apparatus
and its curved shape to gain four marks out of
eight. The reference to centrioles being cylinder
shaped was not quite enough as we expected
candidates to refer to a pair of cylinders.

(b) The table below gives information about some cell organelles.

Complete the table by filling in the empty boxes with either the name of the
organelle, a description of its structure or its role.

1 .made. of,. e tipiets.of ...

(8)

centrioles |7 ALCmupIEs ... formation of spindle fibres
2._peesent ok 'd'fgl\t ongles. to..
..eo0n oty
1 inner membrane folded to form cristae
aerobic respiration
Miechondna. ... |2 contains circular DNA

Golgi apparatus

1 ..made. ! o smcﬁsnbmﬁexme

- Medification. .f......

2..Cistenae. of decreasing. ... proteins
..... 5125, SWoUNAed by seca e toay Lesicles-
1 consists of two subunits
translation
------- Ribosome......... 2 made of protein and RNA
1 surrounded by a single membrane
destruction of bacteria
-------- ! s.fSﬂ,Some— - | 2 contains hydrolytic enzymes
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Examiner Comments

This is an example of an excellent answer. This
candidate gave nine correct statements to gain the
maximum mark available which was eight marks.

(b) The table below gives information about some cell organelles.

Complete the table by filling in the empty boxes with either the name of the
organelle, a description of its structure or its role.

(8)

1.9 xsiplers of micrekobule

centrioles bk i b b d ik e s ad b b En s nad A br b e e s ndn i it ik b e nnndnad dd bR e e nn A dddan i rir e b formation of splndle ﬂbres

LSS petallgl to  each other

1 inner membrane folded to form cristae

aerobic respiration

MYtechonsiS.. |2 contains circular DNA

Mo fication

ofF protein
Golgi apparatus

2. The ends of the | Pretem—bs
Eneertosis

Liskernowe core cofved —

1 consists of two subunits
translation

"""""""""""""" = | 2 made of protein and RNA

1 surrounded by a single membrane

Lysosem destruction of bacteria

"""""""" e |3 contains hydrolytic enzymes
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| /< Examiner Comments

This is another example of a very good answer that
gained seven out of eight marks.

The only mark not gained was for a second correct
statement about the structure of centrioles. We
needed to know they are composed of a pair of
cylinders or that they are at right angles to each
other.

IAL Biology 2 WBI02 01
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Question 4 (a)
This was a straightforward question that in effect asked for a definition of the term tissue.

Answers were expected to include that a tissue was made of similar cells or a group of cells and
that they had a similar function or structure.

(a) Region 1 contains xylem tissue.

Explain why xylem is described as a tissue.
(2)

xalm s m;dt.u? ............ of.. o deed  dead tCells thed . ..
Daced . end. . ko end .50 Yhere  ave. no. el ualls.

h!’AD&bfﬂMm 1%.:.& ........... art.. NanBed ko pavide ..
Svgpedk o He plonk ... e

Plus

Examiner Comments

Many candidates scored both marks. This
response is an example of the most common
reason a candidate does not get both marks. Here
there is no indication that a tissue is a group of
cells.

We accepted a description of a function of xylem
for the second marking point in our mark scheme.
The final sentence refers to xylem providing
support.

This answer gained one out of two marks.
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(a) Region 1 contains xylem tissue.

Explain why xylem is described as a tissue.
(2)

wade, S m%peﬁmwm
aimler.. @md-pms et work. . beacther B

m‘%%mmar%mzﬂﬁhu
WO'&(, ol Mﬂkm& .................................................................

ResultsPlus

Examiner Comments

Stating it is made of one type of cell was accepted
as the equivalent of 'similar cells' and the
reference to similar function gained a second
mark.
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Question 4 (b) (i)

Candidates were expected to have carried out a root tip squash practical and this question asked
for the name of a suitable stain that could be used. The most common correct answers were orcein

and toluidine blue.

Unfortunately some incorrectly referred to iodine.

(i) Name a stain that can be used to show the chromosomes in mitosis.

(1)
.......................................................... Lo Y Ly
ResultsPlus
Examiner Comments
Acetocarmine is one of several stains that could be
used.
(i) Name a stain that can be used to show the chromosomes in mitosis.
(1)

ResultsPlus

Examiner Comments

Unfortunately this candidate left out the key name
‘orcein’.

Acetic orcein or ethanoic orcein would both have
been accepted.
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Question 4 (b) (iii)

There were some very untidy drawings that were only just recognisable. Some confused
centromere with centrosome and centriole while some wrote chromosome instead of chromatid.

The spelling of the labels was poor but we did accept phonetic spellings.

(iii) Draw and label a diagram of a chromosome as it would appear in cell R.
(3)

cenmom et

Crwermoncl Onvoenakich

ResultsPlus

Examiner Comments

A good, clear drawing that gained all three marks.
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(iii) Draw and label a diagram of a chromosome as it would appear in cell R.

IAL Biology 2 WBI02 01

e

Chiromolain
Ceh-tyo FIQI"’I]‘A
D(r\whﬁoh{-—

LA

ResultsPlus

Examiner Comments

The labels are clearly incorrect. We cannot accept
chromatain instead of chromatid as that means
something entirely different.

This answer therefore gained just one mark for the
drawing.

(3)



Question 4 (c)

There was a disappointingly large number of candidates who just described a root tip squash
procedure.

Of those who did attempt to describe an appropriate procedure, most referred to the need for
aseptic technique and the idea of removing cells or tissue and growing it on agar. However, a large
number omitted a description of taking samples from all four regions and a significant number did
not give any indication of a suitable temperature or time for incubation. Most did not refer to the

dependent variable.

'y) A student suggested that only region 3 of the root contains cells that are totipotent.

Describe an investigation that the student could carry out to test this suggestion.
(5)

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

KW“WWM'RH ..... s ]nnf..,_.____mﬂing_
oo boc L oweek
» Ohseng. the . .';hmge.;___, _____ auch._oa. meu urﬁ)'hel@'ﬂ”ﬂnp ..... wk SMMNE@P ..................................
Wop%q)}:t}u)‘nw,wchaam%mlhefujfmuv&eo’o%rqfal{ngaﬁar!p

._Pmmi______mn}nmhﬁuu_m.mf.....pmMm'.n ......... bcu }En‘a ........ me ..... gm_ﬂ_@ .........................................................................................

* ResuitsPlus
Examiner Comments

This answer gained four marks out of five for
describing the use of explants on agar and stating
a time for incubation (this was our minimum
value). They also described an example of aseptic
technique. Measuring the length of roots will not
indicate totipotency so is not a suitable example of
the dependent variable.
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*(c) A student suggested that only region 3 of the root contains cells that are totipotent.

Describe an investigation that the student could carry out to test this suggestion.

o be some gtank @
_____ By XNy, ok, ok each. reyion ] Skerliiogy..0n..0g0c e dish ...

Yo Qrexax. cankumioadan.. .. poCkda,, . 0000, ¥ cath. region.......

|onNS

AN 00, Q400 gm).e wabn. De some.. mminerai? ‘rmm voluyre. .

A and. (omgxre... res;::eaJc Each Ao umg {,3 i’efyms Ao

same. Qank.. Keegy gt inkasiy. @ humidiky (eastnk, .

ResultsPlus

Examiner Comments

This answer gained five out of five marks. There
was the idea of using all four regions and growing
the samples on agar at the start of the answer.
Indicating that the agar had been sterilised was a
suitable description of aseptic technique. This
candidate also stated a temperature and a time for
incubation.

This did not get the mark for the dependent
variable as it is the presence/absence of leaves
that needs to be noted rather than the number of
leaves.
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Question 5

Candidates mainly took one of two routes when answering this question. Some described a
sequence they had learned which was not linked to the specific context of the tortoises decsribed in
the question. Although this approach will gain some marks it will not gain full marks. Others
described the idea of adaptation and the specific situation described in the question. The best
answers fell in this category but sadly many who attempted this wrote accounts in which the detail
of the argument was rarely well developed.

Some thought that Saddlebacks lived on small islands because they were small and did not eat
much. Others wrote that alleles survive and are passed on. Although many answers mentioned
selection pressure it was quite common for these not to indicate that the selection pressures would
be different. Some answers explained geographical isolation on the basis that tortoises could not
fly between islands.

Using the information in the table, and your own knowledge, explain why these two
species of tortoise are found on different islands.

o Sgees Bumd it oue avacs
. Teogenical olkaReni: My W endewiw e island -

P MaNs 6 gewtic vonedSan Tin Ine 3opu\e Yon  caused
oy mvedons  (ncveases eyeve geol ) WMowls  on selacfon guasswe
C(gudatodhan | oo alooue Jbelowd  epound)  Vese o ve advam ba-
opous okl (ong neck [sbouk nede)  SOVAVL | binaed sund
o weQrdae - TV\.LL.l s yoae allelas Ao hae sEfsdmine -
L Ovan W e qk\t\& Begueny  cnanges | cend v fee LS
LSRN e wosX of A gy Qo -

Nedwal  seedion  has —k:t.m plae 9 wde ’m _candi oS N

(6)

Examiner Comments

The answer refers to both geographical isolation
and natural selection as well as linking genetic
variation to mutation. The description of
advantageous alleles being passed to offspring
also gained credit. Although there is mention here
of selection pressure we did expect candidates to
refer to different selection pressures.

This response gained four marks out of six.

IAL Biology 2 WBI02 01
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Using the information in the table, and your own knowledge, explain why these two
species of tortoise are found on different islands.

(6)
Cackn  Spewies (s endoic 4o an island * Also a...
cam\mﬁoarmdkaum\nqmmm
s, Xeans . Hae... SPEGS  Wolta. tte. COSER  odVonTaoenuy,
Aleles ¥k enasies  Pems o ek fd and Quvive
) ; Yeyuls W\ Marﬂm,,,,,,,,
e d&mﬂg

iy

MQ.H e \‘@. \Slql\ol bm
Me igard \sﬁmausgi&&mo\aLmzszo.}

Yoot oo Whween  ceects for
o Hee 0N Loriose Neeolg

Nk A Food | (Rbund ot Vecetakon) . as s &
Llowge avel  Tends o lok K& {2 o Sunaion .

%Z ResultsPlus
Examiner Comments

This response gained two marks out of six.

These were for linking variation to mutation and
for describing advantageous alleles being passed
to offspring. Note that the description of the
domed tortoise is incorrect because "needs a lot of
food" is not the same as our sixth marking point
which was "they can grow larger because more
food is available".
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Question 6 (a)

A number of answers stated meiosis increases variation but we expected there to be an indication
that it increases genetic variation.

Not many referred to the importance of meiosis in relation to survival of the species.

6 Reproduction in plants involves meiosis and mitosis.

(a) Explain the importance of meiosis in plants.

Oyowni YV
me roOSis Foxrm o €eis whb— with haPiOl'C' pucleus

_Pftex  tbe  Fevidilisaton the  diplovd number of

_Chmwomosome 5  restoredt . .
Pl’anf-‘-'
by meross  pgp - identscal #ﬁ**_ are  pyoducte

Ahis  romease  the  genehc  MAYiAROD i

O PRPUIRHION

ResultsPlus

Examiner Comments

This answer gained two out of two marks.

These marks were for knowing that a haploid
nucleus is formed and that meiosis increases
genetic variation.

6 Reproduction in plants involves meiosis and mitosis.

(a) Explain the importance of meiosis in plants.

(2)
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< / ResultsPlus

| /< Examiner Comments

Unfortunately this candidate refers to a haploid
zygote rather than a haploid gamete. They also
described restoring the original number of
chromosomes after fertilisation but restoration of
chromosome number is more to do with
fertilisation than with meiosis.

No marks were awarded.




Question 6 (b) (iii)

It would appear that a significant number of candidates saw the term 'mitosis' and proceeded to
give a general description of mitosis being important in growth and producing identical cells. It is
vital to target an answer to the specific context of the question.

Some referred to polar bodies rather than polar nuclei and so could not be awarded our final
marking point.

(iii) As the pollen tube grows, nucleus P divides by mitosis.

Explain the importance of this division.

ResultsPlus

Examiner Comments

The only mark awarded was for the reference to
double fertilisation.

The first line of the answer is incomplete as it does
not state nuclei. Later there is no statement that a
zygote is formed and there is the use of incorrect
terminology by stating polar bodies not polar
nuclei.
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(i) As the pollen tube grows, nucleus P divides by mitosis.
Explain the importance of this division.
(3)
Wher nucleus P divide g \p3 miroes, w0 nucle

.......... are  produeed.  Tese  4wo nuclel  enable  doulale - Fertilialign

....................... to__nuclel_enalle . doylale - ferilia
Aor AR Plank. O nuclel Rieg  wofth  %se  wuclus R
Lond  toduceS @ ddploid | endogpermy . Twe  other

mucleus wafiln nucleus S

,,,,,,,, B O

ResultsPlus

Examiner Comments

This answer gained all three marks as we were
quite happy to award marks for directly referring
to the diagram and answering in the context of
nucleus R and nucleus S.
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Question 6 (c) (i)

Apart from a few candidates who added up the five mean lengths and divided by five, the vast
majority of candidates found the calculation straightforward.

(c) Inaninve ion, pollen was germinated in different concentrations of sucrose
solution for 18 hours. "

After 18 hours, the mean length of the pollen tubes in each sucrose solution was
recorded.

The table below shows the results of this investigation.

8 o444y /h.p-u.y

2
4 15 0;533/“
6 28 4655/ /1
8 40 2022/ 1
10 30 A, 666

(i) Using the information in the table, calculate the fastest mean rate of growth in
this investigation.

(1
A9 2.9
18 220 um hour!

ResultsPlus

Examiner Comments

We accepted 2.22 recurring. This candidate had
obviously wasted some time because they worked
out the rate for all five results despite the question
ony asking for the fastest rate.
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(¢) In an investigation, pollen was germinated in different concentrations of sucrose
solution for 18 hours.

After 18 hours, the mean length of the pollen tubes in each sucrose solution was
recorded.

The table below shows the results of this investigation.

2 8 0.2 |O-06
4 5 0.2 [0.6625
6 2 0.2 (.07

8 0 0. |O.CER
10 30 (.2 O.O5

(i) Using the information in the tabie, calculate the fastest mean rate of growth in
this investigation.

MO - = coeen !
\D . —

& 0.7

l‘l:r

ResultsPlus

Examiner Comments

Despite selecting the appropriate value of 40 this
was then used incorrectly as the candidate divided
by 8 rather than by 18.
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Question 7 (b)

Candidates very often ignored the command word. Here they are asked to explain the advantages
of using bioplastics whereas in previous years it has been more usual to ask candidates to just state
the advantages. Expression of answers also let some candidates down. For example stating more
bioplastics can be grown was not accepted as it is the plants (that contain starch and cellulose) that
can be grown.

(b) Explain the advantages of using bioplastics compared with using plastics derived
from oil.

(2)
. Planks. con.be .f T aidhd8s i CC C
AdDioPleShhics. of e_,b\mc&eckfa.&n'blﬂ,_

._______...nun...e...b__:‘..ma.g.o&{:a.&uﬁ..e,_;..... v L\.kcm"rbc., ...... ausroknme.d. For .
Cuture. %encro.\-;ah'::-

ResultsPlus

Examiner Comments

Only one mark was awarded. The first three bullet
points tell us the idea that bioplastics are
sustainable as more of the plants can be grown.
(we allowed the expression re-grown).

Although there is a reference to bioplastics being
biodegradable there is no explanation to go with it.
We wanted to know there would be less pollution
as a result e.g they would not contribute to landfill.
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(b) Explain the advantages of using bioplastics compared with using plastics derived
from oil.
(2)

Yesewres (A 00 CON 10 LEOYONONY
—> piodegrocle aole

and Mbqse,mmwmswoah s Prom..

OLvL L AS o omade . Syom. o Sossob Foels el

oeoned as maxanmnblamc}rad.aab@

% ResultsPlus
Examiner Comments

No marks were awarded. The first statement did
not indicate that the bioplastics are sustainable
and the description 'harmful chemicals' is too

vague.

(b) Explain the advantages of using bloblastics compared with using plastics derived
from oil. _

(2)

R L WMM& ,,,,,,,,, o Wk e
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N (ResultsPlus
E/N Examiner Comments

One mark was awarded for the statement that
bioplastics are sustainable because they are made
from renewable sources.

A second mark was not given as there is no
explanation to qualify the term biodegradable.
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Question 7 (c) (i)

A large number of candidates did not recognise that it was the cellulose that was increasing as the
ratio changed. Others simply re-stated figures from the table with no manipulation.

(c) A study was carried out into the effect of adding cellulose to a starch-based plastic.
The tensile strength of the plastic was measured.

The table below shows the results of this study.

100:0 10.0 05
100:2.5 13.9 + 0.9
100:5 14.0 +15

100:10 26.8 +0.8

' 100:15 26.0 +12

() Using the data in the table, describe the results of this study.
(3)

ancaeeed. ole Yo

..... sy . oo s &b oorcls, BB uflesk indenve s

\'JOLQ‘%NPQ'E)Q\HX1m&k&emtem5::weﬂctruwtﬂe
erctas oedap . 0. Le. Stondosd. eviakion. overlgos.
00040 60d 100415, Meon lense. Stenoth decesrec]
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ResultsPlus

Examiner Comments

All three marks were given as there is a clear
comment about the effect of increasing the

of a suitable calculation.

cellulose, along with a correct statement about the
overlap of the standard deviations and an example

(c) A study was carried out into the effect of adding cellulose to a starch-based plastic.

The tensile strength of the plastic was measured.

The table below shows the results of this study.

100:0 10.0 + 0.5
100:2.5 13.9 + 0.9
100:5 14.0 =15
100:10 26.8 + 0.8
100:15 26.0 +=1.2

(i) Using the data in the table, describe the results of this study.

(3)

WAs collulose. increoases. in. the Strarch: colludose

ratio,. the mean tevisi Lz._éi'mb alw Increases, :I_

Hregore Hure 1o a positive Zorrelation.

Howemr the reswlt at (00: 1S does. .

in with his trend and me an.

anarlous

resylt: The Mean Tensile Sivengty icrenses.

by 16-9 MPa_ from a_ ra:Hoo.(: 0o: o0 -}oq

rotio oe [O0: 5.

ResultsPlus

Examiner Comments

This response gained two marks. These were for a
correct statement about the effect of increasing
cellulose and for a suitable manipulation of
figures.
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Question 7 (c) (ii)

The question asks about the confirmation of the results shown in the table so one mark was given
for realising that all five types of plastics must be used, which was very often not stated by
candidates. The description of the apparatus that would be used was sometimes so vague that a
mark could not be awarded. The other frequent error was not including a clear statement of what
would be recorded. Many candidates wasted valuable time describing retting which is clearly not
relevant to the context of this question.

(i) Describe an investigation that could be carried out to confirm these results.

?ev'"ak @MV [41 e

.................. mmwhmw e% %m

ResultsPlus

Examiner Comments

This answer gained the full four marks that were
available. These marks were for describing the
apparatus, for hanging weights to the fibre, for
recording the maximum weight that does not
break the plastic and for stating that replicates
using each ratio would enable mean values to be
calculated.
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(ii) Describe an investigation that could be carried out to confirm these results.

(4)
%ﬂthos.
...... Take e 5. lastics _and.suspend " them  crom a  cixed poink..
using _a_clamp - The plastics showld be the same length and. .

_con  calewlate  Ane  tensile SHEENGbh _—

ResultsPlus

Examiner Comments

This candidate did refer to the need to use all five
plastics so gained a mark for that. They also
realised the need for the diameter of each plastic
to be the same. The account then successfully
describes suitable apparatus and adding masses to
the plastic along with an understanding that
replicates enable a mean value to be calculated.

This response gained the full four available marks.
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Question 8 (a)

A variety of methods were used to reach the correct answer. Most candidates correctly expressed
their final answer as a whole number. Some candidates did not check that their answer was
realistic and lost the opportunity to perform a recalculation. Examples of this were answers that
quoted values less than 2493 for the total number of identified species in the world. They had been
told in the question that this figure represented 11% of identified species so should have realised
the answer had to be a lot more than this value.

8 Two years ago, 2493 species of plants were thought to be critically endangered.
(a) Critically endangered plants account for 11% of all identified plant species.
Calculate the total number of identified plant species.

Show your working.

(2)
a4as =\,
koo".,
A3 K00
—_— L\
2266367
......... 2.2 66 Y species
ResultsPlus

Examiner Comments

The correct final answer automatically gained the
two marks available.
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8 Two years ago, 2493 species of plants were thought to be critically endangered.
(a) Critically endangered plants account for 11% of all identified plant species.
Calculate the total number of identified plant species.

Show your working.

(2)
2003 [S'S)
\,.< W\
27
2U43x\y 974 92
100
<1b.93 species

ResultsPlus

Examiner Comments

This is an example of a candidate that multiplied
by 11 instead of dividing by 11 so no marks could
be awarded. It also gives an example of an answer
that is not realistic. The candidate should realise
that there must be many more than 274 species of
plants in the world (especially as they are told in
the question that there are 2493 critically
endangered species).

4 ResultsPlus
Examiner Tip

Check calculated values are realistic - if not, then
take the time to check your calculation
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Question 8 (b) (i)

It was pleasing to note that a significant number of candidates gained all three marks.

(i) Explain why seeds are dried and then stored in a temperature-controlled
environment.
(3)

........ Y0. Qe fadue... OQRrminakan. , Pceienke. an2ye ackiviby..ond.......
...... deugmcm&’mdm@nﬁ%o‘&fseechSMmb\e

% ResultsPlus
Examiner Comments

A very concise answer that gained all three of the
available marks .

(i) Explain why seeds are dried and then stored in a temperature-controlled
environment.

(3)
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y
_—

< / ResultsPlus

| /< Examiner Comments

This response gained two out of three marks. One
mark was given for stating that germination would
be prevented.

We thought that preventing 'chemical reactions'
was too vague but later there is an appropriate
context of low enzyme activity so a second mark
was given at that point.
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Question 8 (b) (ii)

Although many candidates gained a mark for the idea of checking that the seeds were still viable,
relatively few could explain the need to collect more seeds and so did not gain a second mark.

(i) Suggest why seed germination is tested at regular intervals.
(2)

&“I‘r-\‘fﬂmds.\megerm\rd@d.mwa
Wl e pored, ond  geds  wih W oollected

aamn:&s’eedsaevmme,%gjcmkm@
seed  o@minahon K lested o

ResultsPlus

Examiner Comments

This response is unusual in that here there is a
description of collecting more seeds but there is
no clear reference to preventing germination. Only
one mark was awarded.
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(i) Suggest why seed germination is tested at regular intervals.
(2)

I To....Caeve. S Do 5€LA o UOCe
e SHW S Ble o Badh . Can e L OO
oo Planks Gy g DRSO Do SO0 ot
L SR |1 LV 0 W S S PR 1T

oAbt A awﬁbjwmuml’ivo,sm,arm’uury
S [+ el Mhaenle h'g populabrun o Hne plantk
Speury umber Se h‘e) AN o iww&r txkinch -

%Z ResultsPlus
Examiner Comments

This response gained both marks for the
description in the first three lines.
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Question 8 (c) (i)

The command word in this question was 'compare'. Answers were therefore expected to be
comparative and candidates need to include words such as higher or lower in their responses to
gain credit. A lot of answers simply quoted values from the graph but did not make comparisons.
Many compared the maximum % germination with statements such as Z is 10% higher than Y but
this does not reflect the effect of temperature so does not answer the question.

() Using the information in the graph, compare the effect of storage
temperature on the germination of seeds from these two species.
(3)

T The sphmumn tevapevaliar for Species Z s SOC qraliy tan tak for

e Successbhul AmanOklon 1 1O

ResultsPlus

Examiner Comments

This response gained the full three marks.

The first line gains two marks in one statement as
not only do they indicate that the optimum
temperature is higher but they also quantify the
difference.

The second bullet point in the answer gains
another mark as they have described the
signicance of the temperature at which the two
graphs cross (i.e the idea that up to 11°C species Y
would have a higher germination rate).

Note that the third bullet point could not gain any
credit as it unfortunately compares Z to Z.
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Yewpecabwy.... - L18le, S%...

(i) Using the information in the graph, compare the effect of storage
temperature on the germination of seeds from these two species.

PO QA My Pt _pelsentoae. A S0%...

feapenobit......s m.,.,&.,. Porcwm%b pSetdh. Sk oeoinele. o

Mok ob b nﬂ» .............. lowes _od

Fof..... mz, . OPYIMAA...... PRASINS 0N,

ResultsPlus

Examiner Comments

This response was worth two marks.

Note that it is only at the very end of the answer
when the candidate states "5°C greater" that a
valid comparison is made.
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......... o \owalsr  YRmp
Ao _-sg_gnc.sﬁ.._l .......... e com see That nertas||
inmﬂem\oae_ ....... of seebs Aok S

(i) Using the information in the graph, compare the effect of storage
temperature on the germination of seeds from these two species.

(3)

: .....in....boiln.....s?mﬁ ...............
ot is _used.

s beth decrense if Foo Ola ..... of a demper

-_ ______ Ove p BPELIES Y. inaJth--m"hmpem .................. Jo 3 ermuiafe
mdq\n-mr'kmlpmﬁ-we ..... + hcgq&mmﬁgﬁ@hw—,u
.......... R mmha\ar?mhatmsqm?-%&ﬁ"ma\ut\a

________ gl in. Tus is o 0% drference (090} T

ResultsPlus

Examiner Comments

This answer gained two marks in the first sentence
for comparing the lower temperatures at which
germination begins and for comparing the
optimum temperatures.

No further marks can be awarded as the final
sentence quantifies % germination and not
temperature.
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Question 8 (c) (ii)

Candidates struggled with this question. A significant number realised that the optimum storage
temperature for a species would be known and some stated that different species of plants need
different storage temperatures but very few could explain more than that.

(i) Suggest how results of studies such as this could be useful to scientists setting
up seed banks.

(3)

::::::w%m% et . b 4 )W

%Z ResultsPlus
Examiner Comments

The only part of this answer to gain a mark was the
first statement in lines one to three. Much of the
rest of the answer is just quoting values from the
graphs.
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(ii) Suggest how results of studies such as this could be useful to scientists setting
up seed banks.
(3)

LN AUOWLS..... SELEORCS o Ny Ab e

............. OF L '8 VaTVT W 71 . 22 SN “ Y .3 ORI = V2 708 o -1 <O
b SRS KO ko Paax e e AN Ok
SRS ey NN @RCONONTT g TN LN o MDA
...... heennr. k... SO S Lo pO4 LI D A0k S ecce 5 Pa o
uqlwws.\-a&‘th-w@qw@u@q%u ............ RS

b&mgmwmbmwa%nmm&aeﬂ ........... bacle.. 9. M.
mmm;wbw%hmﬂww%aﬁmwwﬂw

Neproduce. b lnuenie Nmber of pepulaon,

ResultsPlus

Examiner Comments

Another example of an answer that gained just
one mark for a suitable reference to optimum
storage temperatures for species. The rest of the
answer is not relevant to setting up seed banks.
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Paper Summary

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

* when describing practical procedures, remember to refer to the dependent variable.

do not try to make the question fit an answer you have learnt from the mark scheme for a
previous examination.

take into account the command words used in the question; explain is not the same as describe.

* in questions involving calculations, check your final answer is realistic.

pay particular attention to spelling and the use of technical names and terms.
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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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