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Answer all the questions.

This question is based on the article ‘Which nappy is best for the environment?’

(a)

(b)

(c)

(d)

Both disposable and reusable ‘terry’ nappies contain cellulose fibres from cotton. Cotton is
generally considered to be a renewable material.

Some people say that although cotton is a renewable material its use is not really sustainable
because of the way that we grow it.

What information in the article supports this argument?

Many parents think that reusable nappies cause less environmental damage than disposable
nappies.

Despite this, most parents use disposable nappies.

Suggest a reason why they do this.

The article says that a Life Cycle Assessment (LCA) follows the lifetime of a product ‘from
cradle to grave’.

Explain what this means.

Use information from the article to describe and explain one environmental impact that is
greater for reusable nappies than disposable nappies.
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(e) It might be possible to use the recycling process mentioned in the article to recycle materials
from all of the disposable nappies used in the UK.

Suggest why this would be difficult to achieve.

(f) Disposable nappies contain the polymers polyethene and polypropene.

(i) These polymers melt at low temperatures. This enables the recycled polymers to be
melted and made into new products.

Use ideas about forces and energy to explain why these polymers melt at low
temperatures.

(ii) A polymer with a lower melting point than polyethene might be easier to recycle.

Describe one method that may be used to produce a polymer with a lower melting point
and explain how it does this.

[Total: 13]
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A teacher drops a small piece of sodium into a dish of ethanol.

The teacher repeats this demonstration with sodium and water, and then with sodium and the
liquid alkane, hexane.

(@) The table below is to record the observations made by a student watching the demonstration.

Complete the table by writing in each empty box what the student sees.

sodium + ethanol sodium + water sodium + hexane

[4]

(b) The diagrams show the structural formulae of ethanol, water and hexane.

H H H H H H H H H
| / o
H—C—C—O—H @) H—C—C—C—C—C—C—H
| \ [ R Y N
H H H H H H H H H

ethanol water hexane

Explain the similarities and differences in the reactions of these three compounds with
sodium.
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(c) A dilute solution of ethanol can be made by fermentation of grape juice using yeast.

(i) Why is it not possible to make a concentrated solution of ethanol by fermentation?

(ii) Name the method used to separate ethanol from the solution, and explain how it works.
MEINOA:

L2y o] F=T g =1 To] o L PR PPP S PPTPPPPRP

[Total: 10]
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3 Look at this energy level diagram for the complete combustion of methane in air.

A

methane + oxygen

energy

energy level difference

Y carbon dioxide + water

course of reaction

(@) The complete combustion of methane in air is an exothermic reaction.

How does the energy level diagram show that this reaction is exothermic?

.............................................................................................................................................. [2]
(b) A mixture of methane and oxygen at room temperature does not react.

When a lighted match is applied the mixture burns.

The lighted match supplies the activation energy for the reaction.

Explain what is meant by the term activation energy.

.............................................................................................................................................. [2]
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(c) Methane burns in air according to this equation.
CH, + 20, — CO, + 2H,0

The table shows the energy required to break each of the bonds involved in this reaction.

bond energy in
kJ/mol
C-H 435
0=0 498
C=0 805
H-O 464

The energy used when the bonds in this reaction are broken can be calculated as follows.
4 x C—H =4 x 435 = 1740kJ/mol
2 x 0=0 =2 x 498 = 996 kJ/mol
energy used = 1740 + 996 = 2736 kJ/mol

(i) Calculate the energy released as new bonds are made in this reaction.

energy released = ... kd/mol [3]

(ii) Calculate the overall energy change for the reaction.

overall energy Change = ........ccccoviiiriiieeei e kd/mol [1]

[Total: 8]
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4 Ascientist employed by the Food Standards Agency uses paper chromatography. He tests samples
of water-soluble food dyes to see if they contain a banned compound.

The resulting chromatogram is shown below.

— 7
solvent ———— 6
front o o — .
@) @) —
@) —— 4
—— 3
o —
o — 2
@) —
start line o — 1
\\ — cm
A B C D banned
I\ J
' compound
dyes

(@) The chromatogram shows that dye C contains the banned compound.
The identity of this substance can be confirmed using its published R; value.
(i) Calculate the R; value for the banned compound.

You must show your working.

_distance travelled by solute
€= Jistance travelled by solvent

R; valu

Rivalue = ..o, [2]
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(i) Suggest why R; values are sometimes a better way to compare spots on different
chromatograms than a simple visual comparison.

(b) Describe how compounds in the dyes are separated during the chromatography.

Use the terms stationary phase, mobile phase and dynamic equilibrium in your answer.

[Total: 7]
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5 A student uses a titration with nitric acid to find the concentration of a solution of sodium
hydroxide.

(a)

(b)

© OCR 2010

The student has a stock solution of nitric acid containing 63g in each dm3.
She uses this to make up 250 cm? of a standard solution containing 6.3g in each dm?.
Describe how she makes up this standard solution.

(1dm?3 = 1000cm?)

The student adds the standard nitric acid solution from a burette into sodium hydroxide
solution in a flask.

She uses five 25.0cm?3 samples of the sodium hydroxide solution.

She obtains the following titration results.

titration number 1 2 3 4 5
volume of
nitric acid in cm3 28.3 28.2 28.2 28.1 28.2

(i) The student uses the average of her titration results, 28.2cm3, as the best estimate of
the volume of nitric acid used.

Show by calculation that the mass of nitric acid in 28.2cm?3 of the standard solution is
0.178g.

]
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(i) Nitric acid and sodium hydroxide react according to the following equation.
HNO; + NaOH — NaNO,; + H,0

The relative formula mass of nitric acid is 63 and the relative formula mass of sodium
hydroxide is 40.

Calculate the mass of sodium hydroxide in 25.0cm?3 of the sodium hydroxide solution,
and hence find the concentration of the sodium hydroxide solution in g/dm3.

You should show your working.

mass of the sodium hydroxide in 25cm3 solution = ...........c.cccocueueee... g

concentration of sodium hydroxide solution = .............cccoccuvineen. g/dm3 [3]

(iii) Use the titration results to assess the degree of uncertainty in your value for the
concentration of the sodium hydroxide solution.

[Total: 8]
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Ammonia is a bulk chemical made by the reaction of nitrogen with hydrogen.

The reaction is reversible, forming a dynamic equilibrium.

The diagram shows a flow chart of the Haber process for the manufacture of ammonia.

air .
———» nitrogen

natural gas

and water hydrogen

12

N, + 3H, = 2NH,

reaction vessel

iron catalyst
high pressure

15%

450°C
|—> 85% recycled

(a) Air and natural gas are used to make ammonia.

B ammonia

Suggest how each of these raw materials affects the sustainability of the process.

(b) The process uses an iron catalyst. A catalyst speeds up the rate of conversion of reactants to

products.

Use ideas about energy to explain how a catalyst works.

/ One mark is for using the correct scientific terms.

(c) Although the reaction is reversible, all of the nitrogen and hydrogen are eventually converted

to ammonia.

Use the flow chart to explain how this is achieved.

© OCR 2010

END OF QUESTION PAPER

[Total: 9]



13
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2010



14
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2010



15

PLEASE DO NOT WRITE ON THIS 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, is given to all schools that receive assessment material 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 2010



*12QUWINU 3]0YM 1S3Je3U 33 03 PApUNO U33q JOU SARY ULIOIYD pue J12ddod Jo Sassew diWole SA13e)al ay L

16

*Pa331Wo usaq aAbY (€0 -06 SI8quInu d1WO3ID) Sploul3dp ay3 pup (L/-8G S1equinu 31W0}D) SPIOUDY3IUD) 3Y ] ,

L1 oLl 601 801 10l 901 G0l 0l 68 88 A]
pajednjuayine wnaBiusos | wnppeysuuep | winLIBUIBW wnissey wnuyoq wnigioqeas wnugnp wnipiopayINg wnuoe wnipes wnpuely
>d,_3u— Jjou 1nq _uwu‘_oaw‘_ us9(q 9ARY 9 -7 | Siloquinu dLwole YIIM Sjuswal] MN_ mQ ui wT_ F_m mw A_Q ..—.x *U< mz Ln_
[zl | D | [g9adl | [z | [wodd | [99dd | [zoal | Dvodd § l[zzadl | [9zdd | [gzad
98 G8 ¥8 €8 8 18 08 6L 8L 1Ll 9/ G/ (74 €/ (44 YA 9G ofe
uope. aunese wniuojod ynwstq pea) wnieyy Aindsaw p1o8 wnupeyd wniput wnLwso wniuays ua)ssuny wnjejue) wntujey wnueyjue) wnueq wnisaed
wy W od g qd 1L 8H ny d S| SO )| M e] JH %27 eq s
[zzdd | [ord | [e07] 607 £0T 02 107 161 g6l 261 061 981 81 181 8/1 6€1 LE) €€l
¥S €S 4 LG 0S 6V 114 Ly 9% %14 144 € a4 (A4 (014 6€ 8¢ L€
uouax aulpot wnLn)a) Auownyue un wniput wniwped J9ALS wnipeyjed wnipoy. wntuayjng wniauyda) wnuapgAjow wnigotu wnLuodulz wnuPA wniuoJls wnipignu
X | 91 qs us ul PD 8y Pd O} | ny oL ow aN 1z A 1S qQd
L€1 171 87l (44" 6Ll Gl 45" 801 901 €0l 101 [86] 96 €6 L6 68 88 G8
9¢ G¢ 43 €€ [43 L€ o€ 6T 8¢ LT 9T 74 44 €T (44 (4 0t 6l
uoydAsy aulwolq wniua)as oluasie wniuewsas wnies ouz 1addod AENBIU] 11eqod uout asauesuew wniwouyd wnipeueA wniuen wnipueds wnied wnissejod
M g 3S 4 99 ey uz np IN 0D 94 uw D A 1l oS e) A
78 08 6L GL €L 0L G9 G'€9 6S 6S 9% GG 4 LG 14 14 (014 6€
8l L) 91 Gl vl €l 4’ Ll
uoSie auuoyd anjns snioydsoyd uod|)Is wniuiwne wnisauSew wnipos
v 1D S d IS v sw eN
(014 G'G¢ € L€ 8¢ LT 144 €T
(0] 6 8 L 9 S Jaqunu (uojoud) orwoje ¥ €
uoau auuon)y uabAxo uagouu uogued uoioq aweu wnmAiaq wniya
oSN E| (o] N o) d JoquiAs djwoje od 1
0¢ 6l 91 vl 1 L SSewl dlwoje aAlje)al 6 L
Z ! Aoy
wniay uagoupAy
9H H
14 l
0 L 9 S 4 € 4 }

SjUSWa]|3 3Y3 JO 3]qe JIPoLISd dYL

© OCR 2010




<<
  /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


