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Annotation

Please do all marking in red ink.

All scripts should be checked for mathematical errors. Please adopt a system of one tick (v') equals
1 mark, e.g. if you have awarded 4 marks for part of a question then 4 ticks (v') should be on this
candidate’s answer.

The total mark for each question should be recorded in a circle placed opposite the question
number in the teacher mark column.

As candidates have access to scripts please do not write any inappropriate comments on their
scripts.

General points

All calculations are marked according to the number of errors made.

Errors can be carried through. If the wrong calculation is carried out then the incorrect answer can
be carried through. One mistake at the start of a question does not always mean that all marks are
lost.

Listing is when more than one answer is given for a question that only requires one answer, e.g.
the precipitate from a chloride with silver nitrate is a white solid; if the candidate states a white or a
cream solid, one answer is correct and one answer is wrong. Hence they cancel out.

Although names might be in the mark scheme it is generally accepted that formulae can replace
them. Formulae and names are often interchangeable in chemistry.

The marking of colours is defined in the ‘CCEA GCE Chemistry Acceptable Colours’ document.

MARKING GUIDELINES

Interpretation of the Mark Scheme

Carry error through

This is where mistakes/wrong answers are penalised when made, but if carried into further steps
of the question, then no further penalty is applied. This pertains to calculations and observational/
deduction exercises. Please annotate candidates’ answers by writing the letters c.e.t. on the
appropriate place in the candidates’ answers.

Oblique/forward slash
This indicates an acceptable alternative answer(s).

Brackets
Where an answer is given in the mark scheme and is followed by a word/words in brackets, this
indicates that the information within the brackets is non-essential for awarding the mark(s).
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1 (a)

(b)

(c)

(d)

8451.01F

Section A

Colourless to pink/red [2]
(i) CaCOjz+ 2HCI — CaCl, + H,O + CO, [2]
(ii) HCI + NaOH — NaCl + H,0 [1]
(i) Number of moles of sodium hydroxide = %
=0.00238 [1]

(i) Number of moles of hydrochloric acid in 25.0cm?® of Solution A

= 0.00238 [1]
(iii) Number of moles of unreacted hydrochloric acid in 250cm?®

of Solution A =0.00238 x 10 = 0.0238 [1]
(iv) Number of moles of hydrochloric acid added to the indigestion tablets

=220 - 005 1]

(v) Number of moles of hydrochloric acid and which reacted with the
calcium carbonate in the indigestion tablets, i.e. (iv) — (iii)
= 0.05 - 0.0238 = 0.0262 [1]

(vi) Number of moles of calcium carbonate in the indigestion tablets
_ 0.0262

5 - 0.0131 [1]
(vii) Mass of calcium carbonate in each indigestion tablet
= M =06559 units needed 1]

(i) They do not react with the hydrochloric acid or sodium hydroxide [1
(i) Any material on the sides is returned to the solution [
(iii) Add (the sodium hydroxide) drop by drop near the end point 1
(iv) Further titrations [1]

Repeat whole experiment [1]
Concordant readings within 0.2 cm® of each other [ [2]
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Observation and deduction

(a)

Test

Observations

Deductions

Place a spatula measure
of Y in a test tube and heat
strongly. Bubble any gas
given off through lime water.

Colourless liquid on
sides of test tube

Lime water turns milky

Water formed/hydrated
[1]
Carbon dioxide given
off/solid is carbonate or
hydrogencarbonate

[1]

Make a solution of Y by
dissolving a half spatula
measure of Y in a test tube
one third full of dilute
hydrochloric acid.

Add 1 cm® of barium chloride
solution to the test tube.

Effervescence

No change

Carbonate/
Hydrogencarbonate
(either or both) [1]

Not a sulfate [1]

Make a solution of Y by
dissolving a half spatula
measure of Y in a test tube
one third full of deionised
water.

Add 1 cm® of magnesium
sulfate solution.

No change

Hydrogencarbonate/
Does not contain Ba?*
ions [1]

Make a solution of Y by
dissolving a quarter
spatula measure of Y in a
test tube one third full of
dilute nitric acid.

Add 1 cm? of silver nitrate
solution and then, in a fume
cupboard, 5 cm?® of dilute
ammonia solution.

White precipitate
Dissolves

Chloride (ion) [1]

Dip a nichrome wire loop in
concentrated hydrochloric
acid; touch Y with the wire
and then hold it in a blue
Bunsen flame.

Lilac flame

Potassium ion [1]

8451.01F

Name the two salts presentin Y:

Potassium chloride [1] and potassium hydrogencarbonate [1] [9]
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(b)

Test Observations Deductions
1 Place 1 cm® of Z in a test Immiscible/no hydrogen
tube and add 1 cm?® of water. bonds/non polar/
Add a bung and shake the insoluble [1]
test tube Two layers formed
2 Place 10 drops of Z on High carbon content
a watch glass placed on a alkane or alkene (both
heatproof mat and ignite it needed)/saturated or
using a splint. Yellow, smoky flame unsaturated hydrocarbon
(1]
3 Add approximately 0.5 cm®
of Z to a test tube one
quarter full of bromine water
and mix well in a fume Orange bromine water
cupboard. decolourised Unsaturated/C=C [1]
4 Place 1 cm® of Z in a test
tube and add 1 cm? of
ethanol and 1 cm?® of silver
nitrate. Place the test tube
in a beaker of water heated lodo compound/iodide
to just below boiling point. ions formed
Leave for 5 minutes. Yellow precipitate Contains iodine [1]
Based on the test above, suggest:
two functional groups which may be present in Z.
alkene/C=C [1]
and
RI/C—l/iodo-/iodoalkene [1] [2]
Section A
8451.01F 5
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(b)

(c)

(d)

(e)

(f)

(b)

(c)
(d)
(e)

8451.01F

Section B
CH3COOH + C,H50H — CH3COOC,H5 + Hy0

Water will move the equilibrium to the left [1]
reducing the yield of ethyl ethanoate [1]

(i) Gloves/fume cupboard/safety glasses
Any two [1] each

(ii) Dissipate the heat given out

(iii) Sulfuric acid/ethanol/ethanoic acid/water
Any two [1] each

(i) Remove any ethanoic acid/acidic impurity
(ii) Reduce the pressure from the gas given off
(i) Anhydrous magnesium sulfate/calcium chloride/sodium sulfate
(i) The liquid is no longer cloudy
(iii) Decanting/filtering
(i) 7.9/46 = 0.172 mole
(ii) 12.60/60 = 0.210 mole
(iii) 0.172 x 88 = 15.14¢
(iv) 8.2 x0.92=7.54¢
(v) (7.54 +15.14) x 100 = 49.8%
(vi) Reaction incomplete
Loss of material during distillation
Loss of material during drying
Side reactions
Any two [1] each

Dissolves faster

100 x 4.2 x 0.2 =84J unit needed
(error [-1])

(84 x 250)/2.07 = 10145 [1]/1000 = 10.145 kJ mol™" [1]
Heat absorbed from the atmosphere [1] use a lid [1]

Copper(ll) sulfate hydrates (before dissolving)

[1]

(2]

(2]
[1]

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

[2]

(1]
(2]

(2]
[2]
(1]
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5 (a)

(b)

(c)

(d)

8451.01F

2NH4NO3 — 2N, + O, + 4H,0

Relights [1]
a glowing splint [1]

Moles NH4NO3 = 1.25/80 = 0.0156

Moles of gas = 0.0156 x 3/2 = 0.0234
Volume of gas = 0.0234 x 24 = 0.562 dm?
([-1] for each mistake)

Glass rod/stopper dipped in concentrated hydrochloric acid [1]
White fumes/smoke [1]

(2]

[2]

(2]

(2]

Section B

Total

AVAILABLE
MARKS

36

68





<<
  /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


