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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 the 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. The document published represents the 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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Section A AVAILABLE
MARKS

1 B
2 B
3 D
4 C
5 C
6 A
7 C
8 C
9 A
10 C
[1] for each correct answer [10] 10

Section A 10
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MARKS
11 (a) (i) moles of CH;COOH = 17'218# = 0.03 x 10-2
moles of NaOH in 25 cm3 = 9.03 x 1073
[NaOH] = 9.03 x 10-3 x 40 = 0.361 (mol dm-?) 2]

(i) [OH] = 0.361 (mol dm=)

-14
H1 = L9050 = 277 x 10 (mol dm?)
PH = —log:o(2.77 x 10-1%) = 13.56 2]

(i) 14

12\\

pH
o
Vel

0 5 10 15 20 25 30
volume of ethanoic acid / cm?3

starts at 13.5 [1]
vertical region from around 11 — 6.5 [1]
vertical region at 17.2cm? [1] [3]

(iv) phenolphthalein [1]
colour change of the indicator is in the pH range within the vertical
region of the titration curve/weak acid-strong base titration [1] 2]

(b) (i) vertical region at lower volume [1]

vertical region from around 11 — 3 [1] [2]
(i) moles of H,50, = 228505925 - ¢ 9105

moles of H* = 0.021
new volume = 250.0 cm?3
[H*] = 0.021 x 4 = 0.084 mol dm3

pH = —log1(0.084) = 1.08 3]
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(c)

12 (a)

(b)

14027.01 F

(i) 2NaOH + H3PO4; — Na,HPO, + 2H,0
(i) HPOF + H,0 — POY + Hs0*/HPO2™ — H* + PO; [1]
HPOS + Hy0 — H,PO; + OH-/ HPO; + H* — H,PO} [1]

(iii) salt of a strong base and a weak acid

(i) donates one proton per molecule

(ii) straight chain [1]
stronger/more van der Waals’ forces between molecules [1]

(iii) base = CH3CH,CH,COOH [1] .
conjugate acid = CH3CH,CH,COOH, [1]
(iv) [H*]= 10240) = 3,98 x 1073
(3.98 x 1073)?
1.38 x 107
moles = 0.1148 x 0.250 = 0.0287

[acid] = =0.1148 mol dm3
mass = 0.0287 x 90 = 2.58 (g)

(i) CH3CHO + HCN — CH3CH(OH)CN

(i) 2-hydroxypropanenitrile

(iii) nucleophilic addition

(iv) (|3N C|:N
C C
~~~~~ SN
Hic” N H H”4d ~CHs
OH HO

(v) molecules which exist as non superimposable mirror images

(vi) CH3CH(OH)CN + 2H,0 + HCI — CH3CH(OH)COOH + NH,CI

(vii) it is a racemic mixture

[1]

[2]

[1]

[1]

[2]

[2]

[4]
[1]
[1]
[1]

[2]
(1]
[2]
[1]

AVAILABLE
MARKS

18

18




13 (a)

(b) (i)

14 (a)

14027.01 F

H

o) H H O H
] ] |

H—C—C—0—C—C—0—C—C —H

H H H H
or CH3COOCH20H200CCH3
Substance CH3;COOH | HOCH,CH,0H | CgH 1004 | H,0O
Initial amount | 5, 0.205 0 0
in mixture/mol
Equilibrium
amount in 0.260 0.06 [1] 0.145[1] [0.29 [1]
mixture/mol
2
(i) K = [CsH1004][H20]

[CH3COOHJ?[HOCH2CH20OH]

(iii) same number of moles on both sides/volumes cancel out in
equation/K; has no units

(iv) Ke

_ (0.145)(0.297 _
(0.26)(0.06)

= 3.01

Indicative content

record the pH at different times using a pH meter
calculate the concentration of OH™ ions using K,
plot a graph of concentration of OH™ against time

gradient of tangents at different concentrations equals rate

plot rate against concentration of hydroxide ions
shape of graph indicates order

Band

Response

Mark

A

Candidates must use appropriate specialist terms
using a minimum of 5 points of indicative content.
They must use good spelling, punctuation and
grammar and the form and style are of an excellent
standard.

[5]-{6]

Candidates must use appropriate specialist terms
using a minimum of 3 points of indicative content.
They must use appropriate spelling, punctuation
and grammar and the form and style are of a good
standard.

[31-{4]

Candidates must use a minimum of 2 points of
indicative content. They use limited correct spelling,
punctuation and grammar and the form and style are
of a basic standard.

[11-2]

Response not worthy of credit.

[0]

[1]

[3]
[1]

[1]
[2]

[6]

AVAILABLE
MARKS




(b) (i) order=1 [1]
MARKS

(ii) order =1 [1]
(i) rate =24 x 10* or 2.4 x 1073 [1]
(iv) increases [1]
(c¢) (i) propane-1,2,3-triol [1]
(ii) CH3(CH,);CH=CH(CH,);COOH [1]
(iii)
]
H,C —OH H,C —O— C—(CH;)16CHj3
]
HC—OH + 3CH3(CH5)4COOH —» HC—0— C—(CH5)1cCH3 + 3H,0
O
H,C —OH HoC—O0— C—(CHp)sCHs 2] 14
15 (a) () 2Rb(s) + 205(9) —> RbyO(s) [1]
(ii) C = enthalpy of atomisation of oxygen [1]
D = lattice enthalpy of rubidium oxide [1]
E = first electron affinity of oxygen [1] [3]
(iii) AH = +2(+86) +2(+402) + (+249) + (—142) + (+844) — (+2161)
AH = -234 (kJ mol™) [2]
(b) (i) Rb(s) + %Ig(g) — Rbl(s) / 2Rb(s) + I5(g) — 2Rbl(s) [1]
(i) AH = (+617) + (—296) + (-308) = +13 (kJ mol™") [2]
(¢) (i) sodium nitrate(lll) [1]
(i) potassium cation larger than sodium cation [1]
less polarising effect on the nitrate ion [1] [2]
(iii) AH = 2(-359) — 2(—467) = +216 (kJ) [2]
(iv) AH=TAS
968 = 40
AS =318 = 0.223 kJ K~" mol™’
AS = +223 (J K" mol™) [3]
(v) 223 =2(120) + 205 — 2S(NaNO3)
2S(NaNO3) = 445 — 223 = 222
S(NaNO3) = 111 (J K-' mol™) [2] 19
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16 (a) (i) catalyst/halogen carrier (1] AVAILABLE
MARKS

(ii) electrophilic substitution [1

(iii) Step1:  CH4Cl + AICl; — CH; + AICI; [1]

Step 2:
HC_  H ChHs
Qr— Q-0
3]
Step 3: AICl; + H* — AICI3 + HCI [1] [5]
(iv) oxidation [1]
(v) CegHsCOOH + PCls; — CgHsCOCI + HCI + POCI3 [1]
(b) (i) concentrated sulfuric acid [1]

(ii) 1. shake/use a separating funnel with sodium carbonate solution [1]
2. dry the crude product (using anhydrous sodium sulfate) [1]
3. distil (and collect the fraction at 199°C) [1] [3]
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(c)

14027.01 F

(i)

(i)
(iii)

concentrated nitric acid [1]
concentrated sulfuric acid [1]

HNO; + 2H,SO; — NOj; + HzO* + 2HSO,

Indicative content
dissolve some methyl benzoate in concentrated sulfuric acid
cool the solution in ice
add the nitrating mixture drop by drop to the solution of methyl

benzoate, stirring with a thermometer and keeping the temperature
below 10°C
allow the mixture to stand at room temperature for 15 minutes
pour the mixture onto crushed ice and stir until all the ice has

melted and crystalline methyl 3-nitrobenzoate is formed

filter the crystals using Buchner filtration
recrystallise from ethanol
dry crystals in a desiccator

[2]
[2]

Band

Response

Mark

A

Candidates must use appropriate specialist terms
using a minimum of 7 points of indicative content.
They must use good spelling, punctuation

and grammar and the form and style are of an
excellent standard.

[5]-{6]

Candidates must use appropriate specialist terms
using a minimum of 5 points of indicative content.
They must use appropriate spelling, punctuation
and grammar and the form and style are of a good
standard.

[3]-{4]

Candidates must use a minimum of 3 points

of indicative content. They use limited correct
spelling, punctuation and grammar and the form
and style are of a basic standard.

[11-2]

Response not worthy of credit.

[0]

[6]
Section B

Total

AVAILABLE
MARKS

23

100

110





<<
  /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


