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Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box & and then mark your new answer with a cross X.

1 Starch and cellulose are two molecules found in plants.
(@) Read through the following passage about starch.

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

together by ... bonds.
In plant cells, starch is found inside structures called ... .

(b) Describe the arrangement of cellulose molecules in plant cell walls.

(Total for Question 1 = 7 marks)
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Sclerenchyma fibres and xylem vessels are both found in the stems of plants.

(@) The photograph below shows a section through part of a stem, as seen using a
light microscope.

Magnification x25

(i) Draw aline, labelled S, to the sclerenchyma fibres.

(1)

(ii) Draw a line, labelled X, to the xylem vessels.
(1)
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(b) Describe the similarities in the structures of sclerenchyma fibres and xylem vessels.
(3)

(Total for Question 2 = 7 marks)
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3 There is a taxonomic group that consists of single-celled eukaryotic organisms,
including Chlamydomonas and choanoflagellates.

(@) Chlamydomonas has structures that are also found in plant cells.

Some choanoflagellates have structures that are also found in animal cells.

Below is a list of some cell structures:

O n w >

cell membrane
cell wall
mitochondria
nucleus
ribosomes.

Put a cross X in the box next to the number of these cell structures that are
present in both Chlamydomonas and choanoflagellates.

2

Put a cross X in the box next to the number of these cell structures that are
present in Chlamydomonas but absent in choanoflagellates.

4

(i) Put a cross X in the box next to the number of these cell structures that are

present in choanoflagellates but absent in Chlamydomonas.

0
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(iv) Put a cross X in the box next to the number of these cell structures that are present
in all three of the following: Chlamydomonas, choanoflagellates and prokaryotes.

0o o o o
O N ® >
N

(b) The evolutionary relationship between species of choanoflagellates has been determined.

(i) Name the study that uses DNA and protein analysis to determine evolutionary
relationships between species.

(ii) The table below shows some information about structural features that have
been used to determine this evolutionary relationship.

Structural features

Species Protoplast Regular  Longitudinal Helical Transverse
sheath veil costa costa rings
F + + + - +
+ + + - +
H + - + + +

Key + Presence of structural feature - Absence of structural feature

Put a cross X in the box next to the diagram that shows the evolutionary
relationship between species F, G and H.
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(Total for Question 3 = 6 marks)

7

R0 0 R0 O O Turn over
P 5 0 7 4 3 A 0 7 2 4

o
| 2
_4



4 Yeastis a single-celled organism.

(@) The graph below shows the number and volume of the mitochondria found in
three yeast cells: cell 1, cell 2 and cell 3.

Each bar on the graph represents one mitochondrion.
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Mitochondria in yeast cells

(i) Using the information in the graph, state two conclusions that can be made
about mitochondria in these yeast cells.
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(ii) Describe the limitations of these conclusions.

(2)

(b) The number of ribosomes in yeast cells can be estimated using electron microscopy.
In an investigation, the following information was collected:

e number of ribosomes in a section of a yeast cell = 20 200
area of the section of the yeast cell = 11 um?

thickness of the section of the yeast cell = 0.09 um

e total volume of the cytoplasm of the yeast cell = 13.5 um?
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(i) Calculate the total number of ribosomes in this yeast cell.

Show your working.

(3)
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(i) Suggest why this calculated value is only an estimate of the total number of
ribosomes in a yeast cell.

(iii) Some of these ribosomes are attached to endoplasmic reticulum.

Describe the role of the rough endoplasmic reticulum in a cell.

(3)

(c) Using the information given, suggest the domain to which yeast belongs. Give a
reason for your answer.

Domain

Reason

(Total for Question 4 = 13 marks)
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5 The phenotype of an organism can be the result of an interaction between its
genotype and its environment.

(a) Explain the meaning of each of the following terms.

(i) Phenotype

(ii) Genotype

(i

ii) Environment
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(b) Temperature affects the phenotype of fruit flies.

Differences in temperature during development affect the number of facets in the
eyes of fruit flies.

The photograph below shows the eye of a fruit fly.

o
https://snowbio.wikispaces.com/Drosophila+(Insect)

Magnification x80

The effect of temperature during the development of three types of fruit fly was
investigated. The types of fruit fly were a wild type, an infra bar and an ultra bar.

The graph below shows the results of this investigation.
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PMT

(i) Using the information in the graph, compare the effect of temperature during
development on these three types of fruit fly.

(i) Explain why the results of this investigation indicate that phenotype can result
from an interaction between the genotype and the environment.

(2)

(iii) Temperature affects the frequency of crossing over in meiosis between some
of the chromosomes of these flies.

Describe the process of crossing over.
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(Total for Question 5 = 11 marks)
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6 Plant fibres are being developed to provide a sustainable alternative to conventional
building materials, particularly in tropical regions.

One source of suitable fibres is the banana plant. Another source is bagasse, a waste
product of the sugar cane industry.

The effect of different treatments on the tensile strength of these fibres was
investigated.

The table below shows the results.

Mean tensile strength of = Mean tensile strength of
Treatment of fibres fibres from banana plants fibres from bagasse
/ MPa / MPa
No treatment 80 160
Alkali treatment 120 130
Acidic treatment 30 50
Heat treatment 350 410

(@) Using the information in the table, describe the effect of these treatments on the
tensile strength of banana plant fibres.
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(b) Compare the effects of these treatments on fibres from banana plants with the
effects on fibres from bagasse.

*(c) Describe an investigation that could be carried out to confirm the results shown
in the table.
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(d) Suggest why using fibres from banana plants and fibres from bagasse could
provide a sustainable source of building materials.

(Total for Question 6 = 12 marks)
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7 The Galapagos Islands are a group of volcanic islands more than 900 km from the
coast of South America.

There are at least 13 species of finches on the Galapagos Islands.

All these finches are endemic to the Galapagos Islands and each occupies a
different niche. They all evolved from one species.

Geospiza fortis is one of the species. It feeds mostly on seeds.

The photograph below shows G. fortis.

Magnification x0.5
(@) Explain the meaning of each of the following terms, using finches as an example.

(i) Species richness

. J
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(ii) Endemic 888
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*(b) Changes in ecological conditions, such as drought, have taken place in the
Galapagos Islands.

Changes in seeds and also in G. fortis have been recorded.
These changes include:

e adecrease in the supply of seeds

e anincrease in the size and hardness of seeds
e adecrease in the numbers of G. fortis

e G. fortis has a more powerful beak.

Explain how these changes demonstrate that natural selection has led to the
adaptation and evolution of G. fortis.

(6)

(Total for Question 7 = 12 marks)
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8 Hydrais a small animal found in fresh water.
Hydra can reproduce by both sexual and asexual reproduction.
Asexual reproduction is through a process called budding.

The diagram below shows the process of budding.

R

Parent Hydra Small bud grows The bud develops The new Hydra detaches
from parent into a new Hydra from the parent and
continues to grow

(@) The parent Hydra has 30 chromosomes in each cell.

State the number of chromosomes in each cell of the new Hydra.
(1)
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(b) Hydra reproduce by sexual reproduction when the environmental conditions are
poor. Hydra then reproduce by asexual reproduction when the environmental
conditions become favourable.

Explain the advantages to Hydra of being able to reproduce both sexually and

< XK
o

i asexually.
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(c) Reproduction and growth of Hydra involve mitosis.

(i) The table below shows the number of chromosomes and chromatids that may
be present in a cell in different stages of mitosis.

Put a cross X in the appropriate box, in each row of the table, to show the
number of chromosomes or chromatids in one cell from a Hydra in different
stages of mitosis.

(3)

Stage of mitosis

Number of chromosomes in prophase

Number of chromatids in metaphase

I I N =
O
O
O

Number of chromatids in telophase

(ii) Describe what happens to a cell during cytokinesis and early interphase.

(Total for Question 8 = 12 marks)

TOTAL FOR PAPER = 80 MARKS

22

P 5 0 7 4 3 A 0 2 2 2 4

0
RS
X
b0Ses
o9%¢

OO IKELIIKS

e
<4
%%
<3
Ko
&
bo%e:
%
25

%
%
%
%
9%
<
%
%
%
<
%
%
%
<
%
%

%5
s
K%

RRERRKLIRLIERIL,

0.0
s
<
o

Q5
10
29595
0ot
%!

SoLtet0tetotetotetote totetotote!

000000000000000‘0‘0
SRR LRI

R R IR
K RRISASERIARRLEARKLY

%

%

S
e
L AKEMNE<Y
(LANE RS20 50
e
RERRRIIRKSAR

KOS
9

e

KJ
S
2RK

%
%%
GRS
X ~ %
X
X

N
fatotetetatetetetotor
51 9
o

o

QRGO
W
oS

>

%
5

S
3

o¥%
3%

x
<2

<

%%

o ~

X2

000000000 00002000 0000209052965 %%
R
sy
%
R GIRKIRRIILNKS

6
X
S0

950
9%
S5
52
XA

LRI LEERIKLLRRY
%

S
S



PMT

= o3
Q&@&
RS
KM
s

0.047;00

it

R
Sele%%
0.:0000

BLANK PAGE

COEKK <

QRSERKELLLLRLS
[ KR
<5

9000
190%%%
o=

\L
ol

0
52
’0‘ )
<
S

%
295

ICK

RS

OO
S8

<

s

CEXKK
ARRLERES
faSe etaptatatatans

ACF N

CEHRIEN

55
HIC
ot

OEECEEEAKS
N
SRR
Stelootetelodetetetore
ERRKK

0
XX

o0t
00
L

QCARRLEIIRILRA

RRELRS

0%
%

S
33
¢

R0 0 000 A0 0 —
P 5 0 7 4 3 A 0 2 3 2 4



BLANK PAGE

Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material.
Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in
future editions.

\.

24

P 5 0 7 4 3 A 0 2 4 2 4

oo
SRR
prosessiases

4%

oS,

=
PP

%
9%,
25

% =~ 292
SR,
o5
35

%%
00%&&,’ %,:

QORI
S
55

%%
0%
KK

QLRI

RREERKELRKLLRRK,

SR
KIS ICRXKX
SRS
QLK

Q8

NN
T

K ERRRKLRRKLRS
OLseotelotetetetetotetoteted

RN
0300
.

8

<
208
N0y
XX RK X
SRS

%
&
5K

[

x>

(9% 1%
KL
’::.,‘%:‘
&

0% <%

O
LIRS

o Y
SR
RSRRIS

XS
s
SEXAE
dogoteteteds 1 it
S50
2555
GORLEKS

¢!

9%
KKK

QCICRRIEIRRKY

RRELRS

QLB
05 %%
S

RKERKS

%
X KKK
X K KKK
SRS

o
3
0o

CIRRKS
%

<5
5
o
e

XX




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




