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SECTION A

Answer all the questions in the spaces provided.

1. (a) State the systematic name of Compound Y, whose structure is

H CH, H H

H (:3 C C C H
H Br H H

State which one of the following is the type of reaction that occurs when Compound
7, is made from Compound Y.

A Substitution
B Addition
C Elimination

D Hydrolysis
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2. The diagram below shows the reaction profile for an endothermic process.
Indicate on the diagram

enthalpy / kKJ mol ™’

(332/01)

(1) the activation energy, E,, for the forward reaction and

(i) the overall enthalpy change, AH, for the reaction. (2]

Aqueous methanoic acid, HCOOH, reacts with limescale (calcium carbonate) in kettles.
State what you would see in this reaction and how you would confirm the identity of one

Y

reaction path (extent of reaction)

of the products. [3]

Observation

Identification

Turn over.
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4. Bronze is an alloy consisting largely of copper. In Ancient History, the Bronze Age
occurred before the Iron Age. Use the information in the table below, which shows the

standard enthalpy of formation of two oxides, to suggest a reason for this. [1]
< -1
compound AH, /kJ mol
CuO(s) —155
Fe,04(s) -822

5. State which one of the following is the most soluble in water.
A Hexan-1-ol
B 2-Methylbutane
C Propene
D

Propanoic acid s [1]

6. Silver metal is produced when silver bromide is exposed to light during photography.
State one way, other than by changing the temperature, in which this decomposition can be
made faster. [1]

Section A Total [10]
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SECTION B

Answer all the questions in the spaces provided.

7. (a) Read the short account written below and then answer the questions that follow.

One method of producing a halogenoalkane is by the direct halogenation of an
alkane. An example of this method is the reaction of methane with chlorine in the
presence of ultraviolet light, giving chloromethane as one of the products.

This reaction is an example of free radical substitution.

(1)

(332/01)

Write the equation for the reaction between methane and chlorine that gives
chloromethane as one of the products. [1]

Write an equation that shows the initiation stage of this free radical
substitution. [1]

Explain, in terms of the reaction mechanism, how the reaction can proceed
further to give dichloromethane as another product. [1]

Chlorine reacts with ethane in a similar way to its reaction with methane.
Explain how butane, CH,CH,CH,CH;, occurs as one of the products in the
reaction of ethane with chlorine. [2]
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(b)  The cracking of alkane hydrocarbons can also proceed by a free radical mechanism. | “7""%

(i) Complete the equation below by giving the graphic (full structural) formula of
the other product that is obtained by cracking a molecule of nonane, C;H,,. [1]

H.C H
+ ’ >C:C<
H H

CH,y —

[1]

(i) Name this Other PrOAUCT ...

(c) Propene reacts with hydrogen bromide to give 2-bromopropane as the major

product.
(1) Using the reaction scheme below, show the mechanism of the reaction using
curly arrows and negative and positive charges as appropriate. (2]
|
H,C H H,C
P G — P
H H H |
H—Br Br H
i
Br H
2-bromopropane

(ii)  State briefly, why 2-bromopropane, rather than 1-bromopropane, is the main
product of this reaction. [1]

d) Describe, giving necessary reactants and observations, how you would detect the
giving y y
presence of a bromine atom in 2-bromopropane. (2]

Total [13]
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8. (a) Ethanoic acid, CH;COOH, is made by reacting methanol with carbon monoxide in the
presence of a homogeneous catalyst.

CHOH + CO <= CH,COOH

(1) Explain what is meant by the term homogeneous. [1]

(i1)) Write the expression for the equilibrium constant in terms of concentrations,
K, for this reaction. [1]

(i11)  This process is run at a pressure of 50 atmospheres. State how the value of K
would change, if at all, if this reaction were run at a pressure of 70
atmospheres. [1]

(iv) The process, which is exothermic in the forward direction, is maintained at
300 °C. State and explain the effect on the equilibrium yield of ethanoic acid if
the reaction temperature were increased to 400 °C. (2]

(b) Vinegar, an aqueous solution of ethanoic acid, is formed by the slow oxidation of
aqueous ethanol in the presence of a suitable micro-organism.

CH,CHOH + O, ——> CH,COOH + H,0

(1) Explain, in terms of the collision theory, why this reaction is fastest at the start
of the process. [2]

(332/01)
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(ii) Suggest a method by which the concentration of ethanoic acid in the vinegar
could be determined at different stages during the process. [1]

(iii)) A traditional method for finding the concentration of ethanoic acid in the final
vinegar product is to react it with solid sodium carbonate.

2CH,COOH + Na,CO, ——> 2CH,COONa + CO, + H,0

In an experiment, 0-:0120 mole of sodium carbonate reacted exactly with the
ethanoic acid in a sample of vinegar of volume 25-0 cm’.

Giving your answers to three significant figures,

I. state the number of moles of ethanoic acid present, [1]

III. The concentration of vinegar is usually given as a percentage (i.e. the
number of grams of ethanoic acid in 100 cm’ of solution).
Use the value obtained in II. to find the concentration of ethanoic acid
(M. 60)in g dm™ and then as a percentage. (2]

(c) Aqueous ethanoic acid and hydrochloric acid both react with magnesium to form
hydrogen. Explain why, when the acids have the same concentration and are added
separately to similar samples of magnesium, hydrogen is given off more slowly from
the ethanoic acid. 2]

Total [14]

Turn over.
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9.
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(a) The smell of some rotting vegetables is due to small quantitites of carbon disulphide,

CS,. Carbon disulphide is a colourless liquid that is dangerously flammable, burning
to give carbon dioxide and sulphur dioxide gases.

(i) Outline one environmental problem caused by each of these gases and state one
step that can be taken to counteract the problem.

Carbon AIOXIAE ......oooooooooeeeeeeeeeee oo
............................................................................................................................................................................................ [2]
SUIPRUT AIOXIAE ..o
............................................................................................................................................................................................ [2]
(i1)) Use the values given in the enthalpy cycle below to calculate the enthalpy of
combustion of carbon disulphide, AH_, in kJ mol . [2]

AH,

csS, + 30, — CO, + 250,

+90 kJ mol™ ~394 kJ mol ™ 2(~297) kJ mol”™'

Elements in their standard states
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(b) Ethene gas, produced by a banana plant, accelerates the ripening of bananas.

(1) State the reagent used to test for ethene and the expected observation. [2]

(i1)) Ethene reacts with steam in the presence of a catalyst under suitable conditions
of pressure and temperature.

I.  State the type of reaction that OCCUIS. ... [1]

IT. Give the graphic (full structural) formula of the compound produced. [1]

(c) A branched alkene, T, contains four carbon atoms per molecule.
(i) State the empirical formula of the alkene, T. ..o [1]
(i1)  State the molecular formula of the alkene, T. ... [1]

(iii) Use the information given to deduce the graphic (full structural) formula of
alkene T. [1]

(iv)  State, giving a reason, whether the alkene, T, can exist as cis-trans isomers. [2]

Total [15]
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10. (a) Chlorine(I) oxide, Cl,0, used to bleach wood pulp, readily decomposes into chlorine
and oxygen gases.

2Cl Cllgg —— 2Cl-Cl(g) + O=0(g) AH=-160kJ mol”

Use the enthalpy change for the reaction and the bond enthalpy values given in the
table below to calculate the average bond enthalpy for the Cl — O bond to three

significant figures. [3]
Average bond
Bond enthalpy/KkJ mol ™’
Cl-Cl 242
0=0 498

(b) At a certain temperature, chlorate(I) ions, used in domestic bleaches, decompose into
chloride ions, CI', and chlorate(V) ions, CIO; .

3Cl0(aq) ——> 2Cl(aq) + ClO, (aq)

The initial rate of formation of the chloride ion is 2-4 mol dm “min™'.
Use the equation to calculate the initial rate of decomposition of the chlorate(I) ions
in mol dm “min " [1]
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(c)

@)

(ii)

Describe briefly how ethene is obtained from petroleum (crude oil) and then
describe how ethene is used to produce low density poly(ethene).
Your answer should include

* the names of the methods used to obtain ethene from petroleum and the
reasons why these methods are used,

* the conditions necessary to obtain low density poly(ethene) from ethene,

* an equation for the polymerisation process. (8]

State one advantage and one disadvantage of the use of poly(ethene) in

society.

Advantage ...

13

Total [14]
Section B Total [56]
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Examiner
only
Arholwr
Yyn unig



14 Examiner
only
Arholwr
yn unig

Rough Work

(332/01)




<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


