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General Marking Instructions

Introduction
The main purpose of the mark scheme is to ensure that examinations are marked accurately, 
consistently and fairly. The mark scheme provides examiners with an indication of the nature and range 
of candidates’ responses likely to be worthy of credit. It also sets out the criteria which they should apply 
in allocating marks to candidates’ responses.

Assessment objectives
Below are the assessment objectives for Biology.

Candidates should be able to demonstrate:

AO1  Knowledge and understanding of scientifi c ideas, processes, techniques and procedures.

AO2  Apply knowledge and understanding of scientifi c ideas, processes, techniques and procedures:
  • in a theoretical context
  • in a practical context
  • when handling qualitative data
  • when handling quantitative data.

AO3  Analyse, interpret and evaluate scientifi c information, ideas and evidence, including in relation 
to issues, to:

  • make judgements and reach conclusions
  • develop and refi ne practical design and procedures.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response refl ecting the 
level of maturity which may reasonably be expected of a 17 or 18-year-old which is the age at which the 
majority of candidates sit their GCE examinations.

Flexibility in marking
Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the responses 
which candidates may produce. In the event of unanticipated answers, examiners are expected to use 
their professional judgement to assess the validity of answers. If an answer is particularly problematic, 
then examiners should seek the guidance of the Supervising Examiner.

Positive marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what candidates 
know, understand and can do rather than penalising candidates for errors or omissions. Examiners 
should make use of the whole of the available mark range for any particular question and be prepared to 
award full marks for a response which is as good as might reasonably be expected of a 17 or 
18-year-old GCE candidate.

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an answer 
which is completely incorrect or inappropriate.

Marking calculations
In marking answers involving calculations, examiners should apply the ‘own fi gure rule’ so that 
candidates are not penalised more than once for a computational error. To avoid a candidate being 
penalised, marks can be awarded where correct conclusions or inferences are made from their incorrect 
calculations.
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/ denotes alternative points
; denotes separate points

comments on mark values are given in bold
comments on marking points are given in italics

Where one response is required to gain a mark, candidates will not gain 
credit if a correct response is given alongside one or more incorrect responses. 
This is referred to as listing.

Section A

1 (a) (Promote) elongation in internodal regions;
  (promote) cell division; [2]

 (b) (i) P660 and P730/PR and PFR;  [1]

  (ii) No fl owering occurs as P730 levels will be too high;
   (the interruption means that) the dark periods are too short to allow 
   P730 to fall (below critical value); [2] 5 

2 (a) (i) Both are protein molecules/made of amino acids; [1]

  (ii) I-band/isotropic band; [1] 

 (b) (i) Completion of relaxation phase on graph accurate and returns to its 
   original length; [1] 

  (ii) The myosin heads attach to the binding sites on the actin fi laments;
   the myosin heads rotate/‘rock back’;
   pulling the actin (fi laments) over the myosin (thus shortening sarcomere 
   length);  [3]

  (iii) There are many sarcomeres lined end to end (contracting together); [1] 7

3 (a) (i) X – choroid and Y – sclera;  [1]

  (ii) Prevents internal refl ection of light/vascular layer;  [1]

 (b) (i) The cones are concentrated at the fovea/there are a large number of
   cones in one place; 
   each cone synapses with a single bipolar neurone;
   therefore each cone sends a discrete impulse to the brain; [3] 

  (ii) Cones absent;
   the position where the neurones of the retina leave/enter the eye; [2]

 (c) (Depth perception is) the ability to judge distance/how far away an object is;
  two eyes (at front of head) can focus on an object simultaneously/OAR (e.g. 
  binocular/stereoscopic vision);  [2] 9 
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4 (a) (i) Fast to measure/can be recorded in the fi eld/OAR;  [1]

  (ii) September–November: leaf fall from trees (leads to an increase in the 
   depth of leaf litter);
   March–June: decomposition occurs;
   the higher temperature increases decomposer population;  [3]

 (b) Any four from:
• millipedes have a larger consumption than centipedes
• less energy available to centipedes in reference to trophic level/position 

in food chain
• millipedes egest a larger amount than centipedes
• as most leaf litter is indigestible/contain high levels of cellulose
• respiratory losses are higher in the millipede
• millipedes more active/OAR

  (accept converse) [4] 8 

5 (a) (i) 4.8 ms;  [1]

  (ii) Increased number of ion channels open/infl ux of positive ions/gated   
   channels open; [1]

  (iii) The membrane potential decreases/becomes more negative;
   due to positive ions leaving the (axon);
   membrane becomes repolarised/hyperpolarisation/reference to 
   refractory period;  [3] 

 (b) (i) Ensure unidirectionality (of impulse travel)/provides integration (control)/
   prevents overstimulation;  [1]

  (ii) 40 × 10–9 ÷ 0.50;
   8 × 10–8 s;  [2]

  (iii) Removal of acetylcholine (ACh);
   allows repolarisation (of post-synaptic membrane);  [2]

 (c) Atropine reduces synaptic transmission in ciliary muscle neurones;
  leading to reduced contraction in ciliary muscle leads to suspensory 

ligaments remaining taut;
  resulting in lens being pulled into its thinner shape (and having reduced 

refractive power); [3] 13 
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6 (a) (i) 1 – respiration 
   2 – combustion;  [1] 

  (ii) The moss continues to photosynthesise thus absorbing carbon dioxide 
   from the air;
   dead moss/peat doesn’t decompose reducing the rate of carbon dioxide 
   build up in the atmosphere; [2] 

  (iii) Drainage causes the peatlands to dry out/they do not remain 
   waterlogged;
   (increased) carbon (dioxide) released (by decomposers as
   decomposition can take place);  [2]

 (b) (i) Protein/amino acids/nucleic acids/nucleotides;  [1]

  (ii) Rates of nitrifi cation are decreased and denitrifi cation increased;
   (nitrifi cation decreased) as aerobic conditions/oxygen is required for
   nitrifi cation/nitrifying bacteria;
   (denitrifi cation increased) as anaerobic conditions/lack of oxygen
   required for denitrifi cation/identifying bacteria; [3]

 (c) (i) The insects provide a source of nitrogen/amino acids (from digested
   protein); 
   enabling the production of proteins; [2]

  (ii) Any two from:
• leaves have low/small surface area therefore less light absorbed
• sticky liquid/hair like structures therefore less light absorbed
• sundews are low-growing plants so don’t receive as much light
• contain less chlorophyll/chloroplasts therefore less light absorbed
• less oxygen so less active uptake of minerals (as they become a 

limiting factor)  [2]
 
  (iii) Sundews are both producers and consumers/can be placed in two 
   trophic levels;  [1] 14 
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7 (a) Killer T-cells destroy (infected) cells by enzyme action;
  helper T-cells stimulate B-cells to divide/produce plasma cells/antibody 

production/phagocytosis;  [2]

 (b) (i) Non-self antigens (in transplanted tissue) sensitises T-lymphocytes;
   the T-lymphocytes produce killer T-cells which destroy transplanted cells 
   (containing the non-self antigens);  [2]

  (ii) Prevent the cloning of T-cells;
   therefore T-killer cells cannot be produced to attack the transplanted   
   tissue; [2]

  (iii) Tissue typing/irradiation by X-ray;  [1]

 (c) (i) The A antigens and B antigens in blood group AB will react with a and b
   antibodies in blood group O;
   causing agglutination;  [2]

  (ii) Organs can be donated regardless of blood type/antigens on   
   transplanted organ will not be recognised as foreign;
   therefore increasing the number of transplants available/rejection is 
   less likely;  [2] 11
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8 (a) Maximum reproductive potential of a population (under optimum 
environmental conditions with unlimited resources);  [1]

 (b) Any four from:
  • (very) rapid growth rate so outcompetes slower growing species
  • explosive seed dispersal allows the species to spread (widely) across
   habitats
  • seeds are able to fl oat thus able to spread via waterways (and colonise
   riverside habitats)
  • produce many seeds so more plants will develop
  • taller plants outcompete shorter species  [4]

 (c) (i) 0.3 × 20 × 24;
   144;  [2]

  (ii) As ground coverage of Himalayan Balsam increases pollination rates   
   in species A and/or B are reduced;
   due to pollinating insects visiting Himalayan Balsam fl owers;
   as ground coverage of Himalyan Balsam increases species C is   
   unaff ected/species C initially decreases and then increases;
   species C is not pollinated by insects involved in the pollination of   
   Himalyan Balsam; [4]

 (d) Himalayan Balsam produces high levels of nectar for a wide range of insect 
species;

  at a time when most other nectar-producing plant species are not in 
fl ower;  [2]

 (e) Features of both K and r-selected species;
  K-selected large size, high competitive ability/OAR (allow converse);  [2] 15

    Section A 82
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9 (a) Indicative content

• waste products include urea and/or creatine
• ultrafi ltration occurs at the glomerulus
• under high pressure
• due to aff erent/eff erent arteriole narrowing/coiling of glomerulus/close to 

the heart/branch off  the aorta
• basement membrane is the eff ective fi lter
• podocytes aid fi ltration
• capillary system is in close proximity to PCT
• selective reabsorption occurs at PCT
• glucose, amino acids, small proteins and mineral ions (at least two 

named) are reabsorbed
• by facilitated diff usion and active transport
• cuboidal epithelial cells have microvilli to increase surface area 

available/basal invaginations increase surface area for transport to 
blood capillaries

• many protein carriers in the membrane aids transport
• many mitochondria provide ATP for active transport
• some urea also returns to the blood by diff usion
• waste products pass into the collecting duct/ureter

  

Band Response Mark

3

Candidates use the most appropriate specialist 
terms to clearly describe and explain the process 
of excretion using a minimum of nine points 
of indicative content. Spelling, punctuation and 
grammar are excellent and the form and style are of 
a high standard.

[9]–[12]

2

Candidates use appropriate specialist terms 
to clearly describe and explain the process of 
excretion using a minimum of fi ve points of 
indicative content. Spelling, punctuation and 
grammar are excellent and the form and style are of 
a high standard.

[5]–[8]

1
Candidates partially describe and explain the 
process of excretion using a minimum of one point 
of indicative content.

[1]–[4]

0 Response not worthy of credit. [0]

    [12]
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 (b) Indicative content

• the descending limb is permeable to water and ions/the ascending limb 
is impermeable to water

• ascending limb actively transports/pumps sodium and chlorine ions into 
medulla/interstitial fl uid

• (producing) a solution with a negative solute/water potential
• this enables osmotic extraction of water from the descending limb
• this enables a hypertonic urine to be produced
• ADH released from the pituitary gland
• so increasing the permeability of the (cells lining DCT and) collecting 

ducts
• reference to aquaporins
• increasing the reabsorption of water from the urinary fi ltrate

  

Band Response Mark

3

Candidates use the most appropriate specialist 
terms to describe and explain the roles of the loop 
of Henlé and the collecting duct in osmoregulation, 
using a minimum of fi ve points of indicative 
content. Spelling, punctuation and grammar are 
excellent and the form and style are of a high 
standard.

[5]–[6]

2

Candidates use appropriate specialist terms to 
describe and explain the roles of the loop of Henlé 
and the collecting duct in osmoregulation, using 
a minimum of three points of indicative content. 
Spelling, punctuation and grammar are excellent 
and the form and style are of a high standard.

[3]–[4]

1

Candidates partially describe and explain the roles 
of the loop of Henlé and the collecting duct in 
osmoregulation, using a minimum of one point of 
indicative content.

[1]–[2]

0 Response not worthy of credit. [0]

    [6] 18
                                                                             
    Section B 18
                                                                                                             
    Total 100



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /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 false
  /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 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 (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 [612.000 792.000]
>> setpagedevice


