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Write your answer to Section B on the lined paper at the end of this 
booklet.
Answer all nine questions.
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this paper.
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The total mark for this paper is 90.
Section A carries 72 marks. Section B carries 18 marks.
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indicate the marks awarded to each question or part question.
You are reminded of the need for good English and clear 
presentation in your answers.
Use accurate scientifi c terminology in all answers.
You should spend approximately 25 minutes on Section B.
You are expected to answer Section B in continuous prose.
Quality of written communication will be assessed in Section B and 
awarded a maximum of 2 marks.
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Section A

1 The diagram below represents the structure of a neurone.

 (a) Identify the structures labelled A to D.

  A ________________________________

  B ________________________________

  C ________________________________

  D ________________________________ [3]

 (b) Draw an arrow on the diagram above to indicate the direction of a 
nerve impulse travelling along the neurone. [1]

 (c) Explain why the neurone shown above might be expected to have a 
high speed of impulse conduction.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]

A B C D

synaptic 
bulbs
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2 Many people have an immunity to measles as a result of either infection 

or vaccination. Measles vaccination starts with infants at 15 months.

 The measles antibody levels were measured in a group of babies during 
the first 24 months of life. The results for mean antibody levels are shown 
in the graph below.

 (a) Explain the high levels of the measles antibodies in babies at birth 
and for the first six months.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]

 (b) Explain the low levels of the antibody in babies after 12 months.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]
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 (c) Explain why a measles vaccine would not be successful if given 

within the first six months.

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [1]
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3 An oat seedling has a protective sheath (the coleoptile) which is 
frequently used as convenient plant material for experiments on 
phototropism.

 An experiment was carried out in which the tips of oat coleoptiles were 
removed and placed on blocks of agar. The agar blocks underneath each 
coleoptile were divided by thin sheets of metal. The tips of the coleoptiles 
were either illuminated evenly from above or from the right during this 
initial treatment period.

 The experiment set-up is shown in the diagram below.

 After the treatment outlined above the agar blocks then were placed on 
 decapitated coleoptiles. The diagram below shows the height of the 

coleoptiles, initially (just after placement of the agar blocks) and finally 
(after 48 hours).

 (a) Complete the diagram above by drawing a result for agar block D. [1]
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 (b) Explain the changes in height of the four coleoptiles.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [4] 

 (c) Explain the reason for the inclusion of blocks A and B in the 
experiment.

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [1]
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4 Photographs 4.4 A, B and C show three mammalian muscle types.

 (a) Identify the muscle types in each photograph and state one 
identifying feature for each.

  Photograph A

  Muscle type  _____________________________________________

  Identifying feature  ________________________________________

   _______________________________________________________

  Photograph B

  Muscle type  _____________________________________________

  Identifying feature  ________________________________________

   _______________________________________________________

  Photograph C

  Muscle type  _____________________________________________

  Identifying feature  ________________________________________

   _____________________________________________________ [6]

 (b) (i) Name the two protein filaments present in muscle fibres.

   ● _________________________________________

   ● _________________________________________ [1]

  (ii) Describe the arrangement of these protein filaments in the 
myofibrils of a muscle fibre.

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    _________________________________________________ [2]
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5 The diagram below represents a pyramid of energy (productivity), for a 

Northern Ireland beef farm. The bars are not drawn to scale though the 
productivity of each level is indicated (as kJ m–2 y–1).

 (a) Using the figures above, calculate the percentage efficiency of energy 
transfer from the sunlight received by the grass to the productivity of 
the grass. (Show your working.)

   ________________ [2]

 (b) The percentage efficiency of energy transfer from grass to beef 
is 6.4% while it is 8.75% from beef to human. Account for this 
difference.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]

Human tissue added (350)

Beef produced (4000)

Grass produced (62 431)

Sunlight received (263 970 000)
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 Modern farming can use a variety of techniques to increase food 

production for human consumption.

 (c) (i) Describe and explain one way in which the farmer could increase 
the yield of grass for his beef cattle to graze.

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    _________________________________________________ [2]

  (ii) Describe and explain one way in which the farmer could increase 
the yield of beef for human consumption.

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    _________________________________________________ [2]
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6 The diagram below represents the carbon cycle.

 (a) Identify the processes labelled A to C.

  A _______________________________________

  B _______________________________________

  C _______________________________________ [3]

 (b) The combustion of fossil fuels illustrated in the diagram adds extra 
carbon dioxide to the atmosphere. Describe the consequences of a 
build up of carbon dioxide in the atmosphere.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [5]
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 (c) (i) Other gases are liberated into the atmosphere during the 

combustion of fossil fuels. Name one of these other gases which 
can cause acid rain.

    _________________________________________________ [1]

  (ii) Describe and explain one biological problem caused by 
acid rain.

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    _________________________________________________ [2]
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Insecticide sprays
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7 Graph A below illustrates how the application of insecticides may protect 
an orchard by reducing the numbers of the potentially crop-damaging 
leaf roller moth, Acleris rhombana. Graph B shows how a break in the 
application of the insecticide protects other orchard-dwelling animals such 
as the mites, Tetranychus uriticae and Stethorus punctum.

 (a) An orchard is an example of a “monoculture”. Explain why 
monocultures are particularly susceptible to pest infestations.

   _______________________________________________________

   _____________________________________________________ [1]

 The insecticide used in the orchard is biodegradable.

 (b) (i) Identify one piece of evidence that suggests this insecticide is 
biodegradable.

    ___________________________________________________

    _________________________________________________ [1]

  (ii) Explain why the use of a biodegradable insecticide is safer for 
the environment.

    ___________________________________________________

    _________________________________________________ [1]
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 Spraying of the insecticide does not take place during the month of July 

so as not to affect other orchard species such as the mites, Tetranychus 
uriticae and Stethorus punctum. One of these species of mite is an 
important pest of the fruit trees which can cause blemishing of the orchard 
fruit. The other species is its predator.

 (c) Use the information in Graph B to help you to determine which mite 
species is the predator. Explain your answer.

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]

 By not spraying insecticide in July, the population of predatory mites 
remains high and so reduces blemishing of the orchard fruit by keeping 
the pest population low.

 (d) (i) Name the type of pest control illustrated by this example.

    ___________________________________________________

  (ii) Suggest one advantage of such a pest control system.

    ___________________________________________________

    ___________________________________________________

  (iii) Suggest one possible disadvantage of this form of pest control.

    ___________________________________________________

    _________________________________________________ [3]
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 Biologists interested in the efficiency of such a pest control system may 

need to estimate the population of the leaf roller moths in the orchard 
using the mark/recapture technique.

 (e) (i) Describe how the biologists would carry out the mark/recapture 
technique to allow them to estimate the size of the population of 
moths.

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    ___________________________________________________

    _________________________________________________ [3]

  (ii) Suggest one assumption which must be fulfilled in order to obtain 
a valid estimate of the population size.

    ___________________________________________________

    _________________________________________________ [1]
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8 In an experiment to investigate the functioning of the mammalian kidney, 
samples were taken by micropipette from different regions. The diagram 
below shows the sample sites, labelled 1 to 6.

 

 
 Each sample was analysed to determine the concentration of glucose, 

protein, urea and sodium ions. The flow rate was also measured at each 
of the sample sites. The results are shown in the table below.

Sample sites 
within the kidney

Concentration/g dm–3
Flow rate

/cm3 min–1Protein Glucose Sodium 
ions Urea

1. Plasma in 
afferent 
arteriole

80 1.2 34 0.3 600.0

2. Filtrate in 
Bowman’s 
capsule

0.5 1.2 34 0.3 125.0

3. End of proximal 
convoluted 
tubule

0 0 34 1.6  25.0

4. Bottom of loop 
of Henlé 0 0 70 1.8   1.5

5. Beginning 
of distal 
convoluted 
tubule

0 0 30 1.8   1.5

6. Beginning of 
collecting duct 0 0 45 2.2   1.3

 Use the information in this table and your own understanding to answer 
the following questions.

1

2

3

4

5

6
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 (a) Explain the changes in the composition of proteins and glucose 

between the plasma in the afferent arteriole (sample site 1) and the 
end of the proximal convoluted tubule (sample site 3).

  ● Protein  _______________________________________________

   _______________________________________________________

   _______________________________________________________

  ● Glucose  ______________________________________________

   _______________________________________________________

   _____________________________________________________ [4] 

 (b) Comment on the changes in sodium ion concentration in the different 
sample regions.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [4]

 (c) Explain the changes in urea concentration as it moves along the 
nephron.

   _______________________________________________________

   _______________________________________________________
  
   _______________________________________________________

   _____________________________________________________ [2]
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 (d) Suggest an explanation for the fall in the flow rate as fluid moves 

from the plasma into and then along the nephron.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [2]

 (e) The experiment described on page 18 was carried out at 37 °C. When 
the experiment was repeated at 30 °C, the glucose concentration at 
the end of the proximal convoluted tubule was 0.15 g dm–3. Suggest 
an explanation for this result.

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _______________________________________________________

   _____________________________________________________ [3]
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Section B

9 Quality of written communication is awarded a maximum of two marks in 
this section. [2]

 Give an account of the functioning of the mammalian eye to include the 
role of the following:

 ● the iris
 ● the lens
 ● rods
 ● cones [16]

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________
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  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________
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  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________
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  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________
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  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________

  __________________________________________________________
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Photographs 4.4 A, B and C
(for use with Question 4)

 

A

B

C

5916.02
© Lutz Slomianka 1998-2009 School of Anatomy and Human Biology - The University of Western Australia

http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 false
  /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 false
  /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 false
  /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 (None)
  /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 [595.276 841.890]
>> setpagedevice


