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General Marking Instructions

Introduction 
Mark schemes are published to assist teachers and students in their preparation for
examinations.
Through the mark schemes teachers and students will be able to see what examiners are looking for in
response to questions and exactly where the marks have been awarded. The publishing of the mark
schemes may help to show that examiners are not concerned about finding out what a student does not
know but rather with rewarding students for what they do know.

The Purpose of Mark Schemes
Examination papers are set and revised by teams of examiners and revisers appointed by the Council.
The teams of examiners and revisers include experienced teachers who are familiar with the level and
standards expected of students in schools and colleges.

The job of the examiners is to set the questions and the mark schemes; and the job of the revisers is to
review the questions and mark schemes commenting on a large range of issues about which they must
be satisfied before the question papers and mark schemes are finalised.

The questions and the mark schemes are developed in association with each other so that the issues
of differentiation and positive achievement can be addressed right from the start. Mark schemes,
therefore, are regarded as part of an integral process which begins with the setting of questions and
ends with the marking of the examination.

The main purpose of the mark scheme is to provide a uniform basis for the marking process so that all
the markers are following exactly the same instructions and making the same judgements in so far as
this is possible. Before marking begins a standardising meeting is held where all the markers are
briefed using the mark scheme and samples of the students’ work in the form of scripts. Consideration
is also given at this stage to any comments on the operational papers received from teachers and their
organisations. During this meeting, and up to and including the end of the marking, there is provision for
amendments to be made to the mark scheme. What is published represents this final form of the mark
scheme.

It is important to recognise that in some cases there may well be other correct responses which are
equally acceptable to those published: the mark scheme can only cover those responses which
emerged in the examination. There may also be instances where certain judgements may have to
be left to the experience of the examiner, for example, where there is no absolute correct response – all
teachers will be familiar with making such judgements.
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1 (a) (i) The ability of a material to withstand chemical attack [1]

  (ii) Chromium [1]

  (iii) Pure metals too soft/Pure metals are made harder by adding 
   another element (making it an alloy)/An alloy is made so that 
   its properties are better suited to a particular purpose than the 
   pure metal [1]

  (iv) Composite
   Combines the properties of two (or more) materials to form a better, 

more useful (improved) product/one with better properties/provides 
additional tensile strength [2]

 (b) (i) Material D – Opaque or brittle [1]

  (ii) Material B – Ductile or good electrical conductivity [1] 7

2 (i) A material inserted into the body as part of an implanted medical device [1]

 (ii) Bioinert: A material which is not rejected by the body/does not release 
toxins/does not interact with biological tissue in the body

  Bioactive: A material which interacts with or causes a chemical/biological 
response when in contact with living tissue

  Biotolerant: A material which is not rejected when implanted into living 
tissue [3]

 (iii) Bioglass = bioactive
  Silicone = biotolerant
  Titanium = bioinert [3] 7

3 (a) (i) 2, 8, 4  
   (first shell = 2, second shell = 8, third shell = 4) [2]
   (award 1 for correct outer shell only)

  (ii) Doping
   e.g. phosphorus and aluminium 
   Accept any named element from GpIII and/or GpV  [3]

 (b) (i)  
 

 
        [1]

  (ii) Region where there are no charge carriers  [1]
  
  (iii) Reduces/gets smaller    [1] 8
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4 (i) σ  = 2/0.5 × 1 × 10–6  
     = 4 × 106 

  Unit: Ω–1m–1/ Sm–1 [3]
                 
 (ii) Conductivity now 4

1  of original value/reduced/less than/decreased [1] 4

5 (a) Electron Shells/Orbitals –1
Neutron Nucleus Neutral/

no charge/0
Proton Nucleus +1

  [1] for each correct row [3]

 (b) Diagram [1]       Correctly labelled [2] 

   [3]

 (c) A = Amorphous
  B = Crystalline [1]

 (d)

  

Thermosetting plastics Thermoplastics
Weak intermolecular 
forces 

No crosslinks 

Strengthen when 
heated 

Cannot be remoulded 
after they are initially 
formed



Heat resistant 

uPVC 

   
 
 
 
 
 
 
 
 

  ½ each round down per row [3] 10

positive ion

free/delocalised 
electrons
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6 (i) 

Mass/g

  y-axis labelled correctly [1] with units [1]
  y-axis scale [1]
  Points plotted correctly (±1sq)/3+ points correct [1]
  Straight line through the origin [1] [5]

 (ii) Density = gradient or Δy/Δx
                     = 2.7 (gcm–3) [3]
  Suitable values chosen for the best fit line

 (iii) First material (or converse)(2.7 gcm–3) is more dense 
  than second material (0.862 gcm–3) 
  Less (dense) [1] 9
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7 (i) Structure of graphite [2]

    

  Structure of graphene  [1] 

    [3]  

 (ii) Graphite: layers of carbon atoms
  Graphene: one atom thick layer of graphite
  Carbon nanotubes: sheet of graphene curved into a closed cylinder/
  one atom thick sheet of graphene arranged in a closed cylinder  [3]

 (iii) Any one from:
  High surface area to volume ratio
  Hollow (to allow for delivery of drugs)
  High tensile strength
  High thermal and electrical conductance [1]

 (iv) Benefit: less harm to the rest of the body/target specific site/non-toxic/ 
unreactive/smaller doses needed/penetrates membranes easily

  Risk: possible side effects/long term effects not yet known/body may 
  reject it/can end up where you don't want them [2]

 (v) 3 × 10–9 m [1] 10

Atoms arranged in hexagons
(minimum 2 per layer)

With one layer parallel above 
other

Atoms arranged in hexagons
in a single thick layer



13816.01 F  7 

AVAILABLE
MARKS

8 (a) (i) Stress: Force applied per unit cross section area of a material (or 
equation in words) [1]

  (ii) Strain: Extension per unit length of a material (or equation in words) [1]

 (b) (i) Indicative content:
   Measurement and equipment
   Measure force (using a) newton metre (or alternative)
   Measure diameter (using a) micrometer screw gauge
   Measure length (using a) metre rule
   Measure extension (using a) travelling microscope/mm scale/vernier 

scale
   Reliability
   Repeat readings/find average
   Accuracy
   Use a long length of wire/ensure no kinks in wire/constant temperature
   

Response Marks
Candidates describe clearly 5 or more of the points 
shown in the indicative content. There is widespread 
and accurate use of appropriate scientific terminology. 
Presentation, spelling, punctuation and grammar are 
excellent. They use the most appropriate form and style 
of writing. Relevant material is organised with clarity and 
coherence. 

[5]–[6]

Candidates describe clearly 3 or 4 of the points shown 
in the indicative content. There is good reference of 
scientific terminology. Presentation, spelling, punctuation 
and grammar are sufficiently competent to make meaning 
clear. They use an appropriate form and style of writing. 
There is some attempt to organise material.

[3]–[4]

Candidates identify clearly 1 or 2 of the points shown 
in the indicative content. There is limited reference of 
scientific terminology. Presentation, spelling, punctuation 
and grammar may contain some errors. The form and 
style are of a satisfactory standard. There is only a limited 
attempt to organise material.

[1]–[2]

Response is not worthy of credit [0]

    [6]
  (ii) Material A (threshold)
   Higher value of Young Modulus than B  [2]

  (iii) 

 

 

   

   1 for correct curve [1]

Stress/Nm–3

Strain

A

B

0

    Y              U (max point)
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MARKS (iv) Y and U as shown on graph [2]

   1 for correct Y
  1 for correct U

(c) (i) Young Modulus, E = 
Stress (σ)
Strain (ε)   [1]  (or equivalent)

                                     

  Strain, ε = 
2.10 ×10
1.06 ×10

9

9
 = 0.505 [3]

    [1] [1] 

 (ii) Area = 
J
K
L

J
K
L

Force
Stress  = ×1 06 10

85
.

9  = 8.02 × 10–8 (m2)

   [1] [1]

   A 4
d2

= r  (or equivalent) [1] 

   d = √4A/π = √4 × (8.02 × 10–8)/π = 3.195 × 10–4 (m)
   d = 0.32 (mm) [1] [4] 20

    Total 75

                    

                                                                                                 

 



<<
  /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


