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Answer all the questions.

1 In 2008, many people in Zimbabwe died because of a cholera epidemic, caused largely by a lack
of water treatment.

(a)

It is possible to stop the spread of diseases like cholera by treating water with chlorine. The
chlorine forms chloric(I) acid, HCIO, and hydrochloric acid, HCI, when it reacts with the
water.

(i) Write the equation for this reversible reaction of chlorine with water.

[2]
(ii) Explain what is meant by the (I) in the name of chloric(I) acid.
...................................................................................................................................... [1]
(iii) Explain why adding chlorine to drinking water can stop the spread of cholera.
...................................................................................................................................... [1]

(b) Chloric(I) acid, HCIO, can be produced by adding solid calcium chlorate(I), which is a salt of

chloric(I) acid, to water. HCIO can also be formed by adding the gas chlorine dioxide, CIO,,
to water.

(i) Give the formula of calcium chlorate(I).

(i) Chlorine dioxide reacts with water in a disproportionation reaction.

A disproportionation reaction is one in which an element is both oxidised and reduced
during the reaction.

Explain why the reaction below is an example of a disproportionation reaction. Give
details of the oxidation states involved.

4C10, + 2H,0 —> HCIO + 3HCIO,
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(iii) Suggest two reasons why it may be preferable to use calcium chlorate(I) rather than

chlorine for treating drinking water.

(c) A student decides to analyse some swimming pool water to find the amount of chlorine it
contains. The student takes a 250cm3 sample of the water and treats it with an excess of
potassium iodide solution.

(ii)

(iif)

(iv)

© OCR 2011

Cly(aq) + 2I(aq) — I,(aq) + 2Cl*(aq) equation 1.1

Write the half-equation for the conversion of iodide ions to iodine in the process shown
by equation 1.1.

-

[2]

The student titrates the treated sample with sodium thiosulfate solution to find out how
much iodine has formed. The equation for the reaction is shown below.

I(aq) + 25,0,27(aq) —> S,0.2(aq) + 2I(aq) equation 1.2
The titration requires 12.30cm? of 0.00100 moldm=3 sodium thiosulfate solution.

Calculate the number of moles of thiosulfate ions, 82032‘, used.

MOIES Sy05%7 = ..o, mol [1]

Give the number of moles of iodine, L,, in the 250cm?3 sample of treated water, using
your answer to (ii) and equation 1.2.

Calculate the concentration of the CL, in the original swimming pool water sample, in
moldm3,

Give your answer to two significant figures.

concentration Cl, = .....cccooveviiiiiiiciiiic moldm=3 [3]

Turn over
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(d) Give the outer sub-shell structure of an iodide ion.

[2]

(e) Give one use for chlorine other than water treatment.

[Total: 20]
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Many gases can pollute our troposphere, including ozone and oxides of nitrogen.

(a) Oxides of nitrogen are involved in the production of ozone, as shown in the equations below.

(g) %2 O,(g) —> NOL(9) equation 2.1
O,(9) — NO(g) + O(g) equation 2.2
( ) + O(g) = O4(9) equation 2.3

(i) Write the overall equation for the reaction sequence shown in equations 2.1 to 2.3.

%

1]
(ii) Identify the catalyst involved in this series of reactions. Explain your choice.

(iii) The chemicals taking part in these reactions are radicals. Explain what is meant by the
term radical.

(b) Ozone reacts with hydrocarbons in the troposphere to form smog. One example is the reaction
of ozone with ethene to form methanal, HCHO, which is found in smog.

O4(9) + C,H,(9) — 2HCHO(g) + Y2 O,(9) equation 2.4

(i) Draw the full structural formula for a molecule of methanal.

1]

(ii) Methanal can be made from methanol in a laboratory. Give the reagents and conditions
required for this reaction.

© OCR 2011
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(iii) The reaction represented by equation 2.4 occurs at different rates in winter and summer,
because of the seasonal temperature differences.

Describe and explain how the rate of a reaction varies with temperature.

/ In your answer, you should make it clear how the steps you describe are linked to one
another.

(iv) The presence of ozone in the troposphere can cause other problems, apart from smog
formation. Give one other problem associated with tropospheric ozone.

©OCR 2011 Turn over
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(c) The presence of ozone in the stratosphere is important to humans.
Describe and explain:

* why the presence of ozone in the stratosphere is important to humans and
* the natural processes by which ozone is formed in the stratosphere.

/ In your answer, you should make it clear how the steps you describe are linked to one
another.

[Total: 19]
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9

Eugenol is a liquid that can be extracted from some spices. Eugenol is used by dentists as a
painkiller.

H,C
A
H,C—O OH
eugenol

(a) Name two functional groups, other than a benzene ring, which are present in eugenol.

(c) Eugenol is only slightly soluble in water.

(i) Name the type of intermolecular bond present between molecules of water. Explain how
these intermolecular bonds form.

water.

©OCR 2011 Turn over
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(d) Eugenol can be converted into isoeugenol.

(i)

(ii)

(iif)

© OCR 2011

H H
N/
Cc—C

/

H;C

H,C—O OH

isoeugenol

Explain why isoeugenol can exist as two E/Z isomers.

Isoeugenol reacts with hydrogen by an addition reaction. Give the conditions that are
required for this reaction.

Under certain conditions, isoeugenol reacts with water by an addition reaction. Draw the
structures of the two isomeric products that could form.

[2]
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(e) Isoeugenol can be converted to vanillin, which is used as a food flavouring.

H H o
H —C
isoeugenol vanillin

(i) Name the functional group that is present in vanillin but not in isoeugenol.

(i) This functional group can be identified by infrared spectroscopy. State the wavenumber
range of the peak that it would give.

(iii) Explain what is meant by the fingerprint region in an infrared spectrum and explain the
significance of the fingerprint region.

[Total: 18]
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Methanol is manufactured from carbon monoxide and hydrogen. It is used as a fuel and for making
chloroalkanes.

(@) The carbon monoxide and hydrogen for making methanol can be produced by reacting the
carbon in coke with steam.

C(s) + HyO(g) — CO(g) + H,(9) equation 4.1

Draw a ‘dot-and-cross’ diagram to represent the bonding in a molecule of carbon monoxide.
The molecule contains a dative covalent bond.

[2]

(b) In order to obtain the correct ratio of carbon monoxide to hydrogen for the next stage of the
process, some of the carbon monoxide is reacted with more steam, forming carbon dioxide

and hydrogen.

(i)

(ii)

(iif)

(iv)

© OCR 2011

Write the equation for the reaction between the carbon monoxide and steam. Include

state symbols.

-

]

The carbon dioxide produced in the reaction in (i) is disposed of once it has been
separated from the hydrogen. Suggest one method for disposal of the carbon dioxide,
other than releasing it straight into the atmosphere.

...................................................................................................................................... [1]
Calculate the atom economy for the production of hydrogen in (i).

atOM ECONOMY = ... e % [1]
Comment on the usefulness of the reaction in (i), in terms of atom economy.
...................................................................................................................................... [1]
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(c) Methanol can be made from the carbon monoxide and hydrogen.
CO(g) + 2H,(g) = CH,OH(g) AH=-91kJmol™ equation 4.2
(i) The reaction represented by equation 4.2 is an example of a dynamic equilibrium.

Explain what is meant by the term dynamic equilibrium.

(ii) Describe and explain the effect of the following changes on the yield of methanol
produced in the reaction represented by equation 4.2.

Carrying out the reaction at a higher temperature: ............cccooiiiiii e

(iii) Describe and explain the effect that the use of a catalyst would have on the rate at which
methanol is produced.

/ In your answer, you should use appropriate technical terms, spelled correctly.

©OCR 2011 Turn over
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(d) Methanol can be converted into chloromethane.

(i)

(ii)

(iif)

(iv)

© OCR 2011

Give the reagent and condition required.

If this chloromethane gas gets into Earth’s atmosphere, a C—CI bond can be broken by
UV radiation from the Sun.

The bond enthalpy of the C—C!1 bond is +346 kJmol~".
Calculate the minimum energy (in Joules) needed to break a single C—C! bond.

Avogadro constant, N, = 6.02 x 1023 mol™"

MINIMUM €NEIJY = ..eeiiiiiiieeeeeiiere e e e e e ee e e J [2]
Calculate the frequency of radiation that is needed to break one C—CI bond.

Planck constant, h = 6.63 x 10734JHz!

frEQUENCY = ..o Hz [2]

It has been found that halogenoalkanes have been responsible for some of the ozone
depletion in the stratosphere.

Describe how halogenoalkanes deplete ozone and give the evidence for the ozone
depletion.

[Total: 23]



5

15

This question is based on the Advance Notice article ‘Polymers on the move’ which is provided
as an insert to this paper.

(a) Explain what is meant by the term thermoplastic used in the article to describe certain types
of polymer. Give one example of a polymer identified in the article as being thermoplastic.

Meaning Of thermoOpIASHC: ............cc.euii i e
= 0 ] ) [ [2]

(b) Burning fuel for transport is one of the major sources of atmospheric carbon dioxide. Give
one other industrial source of carbon dioxide emissions.

(c) From the 1970s, vehicle components made from metal, glass and wood have been replaced
with parts made from polymer materials. Suggest two reasons for this, apart from cost.

(d) ABS is made from two different monomers. What term is used to describe a polymer that is
formed from two different monomers?

.............................................................................................................................................. [1]
(e) (i) Draw a diagram of the repeating unit in poly(chloroethene).
1]
(ii) Draw a diagram of the repeating unit in poly(butadiene).
1]

©OCR 2011 Turn over
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(f) A radical chain reaction is described in Box 1 of the article.

(i) Name the stage of a radical chain reaction that is occurring in both reaction 1 and
reaction 2.

(g) The phrase “because they can’t get a chemical ‘grab’ on the unreactive surfaces” is used in
Box 1 to explain why some adhesives are ineffective on poly(ethene).

(i) Explain, in terms of intermolecular bonds, what is meant by this phrase.

...................................................................................................................................... [1]
(ii) Name the strongest type of intermolecular bonds that can form between chains of
poly(ethene).
...................................................................................................................................... [1]
(h) Explain why polyurethanes are classed as addition polymers.
.............................................................................................................................................. [1]

© OCR 2011



17

(i) One method that is described for dealing with waste polyurethane foam is to ‘recover some of
the energy by burning it in an incinerator .

(i) Suggest how this could ‘recover some of the energy’.

(ii) Name two gases that could be produced when waste polyurethane foam is burnt.

Explain why each of these gases is described as ‘not particularly environmentally
friendly’.

(j) Information about the two polymers below is given in Table 1 of the article.

Choose one property of each polymer and explain how the property is linked to the use of the
polymer.

Poly(propene)

g 07 0 T=T o | PRSP PPPP PP
Link between property @and USE: ............eiiiiiiiiiiiiiieiee et e e e e e
Poly(chloroethene)

g o] oT=T o | PP PPPPPPPPTPPPN

Link between property @and USE: ........ oot e et e e e e e e e e e e e e e eeaeaaaan

[Total: 20]

END OF QUESTION PAPER
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If additional space is required, you should use the lined pages below. The question number(s)
must be clearly shown.

© OCR 2011



19
ADDITIONAL PAGE

© OCR 2011



20
ADDITIONAL PAGE

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a

department of the University of Cambridge.

© OCR 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


