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Answer all the questions.
1 Esters are made by reacting an alcohol with a carboxylic acid.
A few drops of concentrated sulfuric acid are added to the mixture.
alcohol + carboxylic acid = ester + water

(&) What is the job of the concentrated sulfuric acid?

.............................................................................................................................................. [1]
(b) The reaction mixture has to be heated for some time.
The reactants are volatile and would escape from an open flask as vapour.
(i) What piece of apparatus is fitted to the flask to prevent this loss of vapour?
...................................................................................................................................... [1]
(i) What is the name of the technique used to prevent this loss of vapour?
...................................................................................................................................... [1]
(c) Propyl pentanoate, C,H,COOC,H-, is an ester that tastes of pineapples.
It is made by reacting propanol, C;H,OH with pentanoic acid C,H,COOH.
(i) Write a symbol equation for the reaction that makes propyl pentanoate.
............................................................... ST PSPPSR UROPRRPRORR i
(i) Suggest a use for propyl pentanoate.
...................................................................................................................................... [1]

[Total: 5]
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Peter is testing the food colourings in soft drinks made by different companies.
He wants to find out if any of these drinks contains a banned dye chemical.
Peter uses paper chromatography to separate and identify the dye chemicals in the soft drinks.

Here is Peter's chromatogram for one of the soft drinks.

6
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(a) Explain why the three spots travel different distances up the chromatogram.

/ The quality of written communication will be assessed in your answer.

.............................................................................................................................................. [6]
(b) Peter uses Rf values to identify the dye chemicals in a soft drink.
(i) Work out the Rf value of spot 3.
Rfvalue = ..o, [2]
(i) Peter finds the Rf values for dye chemicals in several different soft drinks.
How can Peter check if any of the soft drinks contain a banned dye chemical?
...................................................................................................................................... [2]

[Total: 10]
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3 Ammonia, NH,, is made from nitrogen and hydrogen by the Haber process.

N, + 3H, = 2NH,
nitrogen hydrogen ammonia

(@) The graph shows how the yield of ammonia is related to both the temperature and the
pressure used.

350°C

400°C

percentage of 450°C

maximum yield 500°C

550°C

0 100 200 300 400
pressure in atmospheres
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(i) The Haber process uses:
e  acatalyst
* atemperature of 450°C
e 250 atmospheres pressure.

These conditions do not give the highest percentage yield of ammonia.

Explain why these conditions are a compromise to make the process economically
viable.

/ The quality of written communication will be assessed in your answer.
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(i) The reaction between nitrogen and hydrogen to form ammonia is reversible.
The reaction mixture can reach a dynamic equilibrium.
Which of these statements describes what is happening at equilibrium?

Put ticks (v) in the boxes next to the two correct statements.

The reaction between nitrogen and hydrogen has stopped.

The forward and reverse reactions happen at the same rate.

All of the nitrogen and hydrogen react to make ammonia.

The concentration of ammonia is increasing.

The concentrations of nitrogen, hydrogen and ammonia are constant.

[2]

(b) (i) Work out the relative formula mass (RFM) of ammonia, NH.

RFM of ammonia = .........ccoovviiiiiiiecee e, [1]

(i) What is the mass of ammonia that would be made if 1.0 tonne of nitrogen reacted
completely with hydrogen?

Show your working.

Mass Of aMMONIA = ......cccvviiiieieeeee e tonne [2]
(iii) A factory converts 95% of the nitrogen into ammonia.

What mass of ammonia does this factory make from each tonne of nitrogen?

mass of ammonia= ..., tonne [1]

© OCR 2013
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(c) Look at the bar chart.

World production of ammonia
140

120

100

ammonia
production 80
in millions

of tons 60

40+

20+

0-1950 19601970 1980 1990 2000 2010

year

The main use of ammonia is to make fertilisers.
Large scale use of fertilisers made from ammonia causes environmental problems.

Write about these problems, and explain why they have got worse over the last 60 years.

[Total: 15]
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The table shows the energy involved in the breaking of some bonds.

Bond | %3 Simol
C—H 411
cC—oO 358
O0=—0 498
C=0 799
O—H 459
c—CcC 348
Ethanol burns to make carbon dioxide and water.
H—O—H
T T 0=0 0=C=0 H—O0—H
H—C—C—0O—H + O—0 —®» O0—C=—0 +
[ oo O H
ethanol oxygen carbon water
dioxide

(@) The energy needed to break all of the bonds in the oxygen, 30,, is 1494 kJ.

Work out the energy needed to break all of the bonds in ethanol, C,H;OH.

EBNEIGY = eoeeeeeieeeeeeeeeeee e kJ/mol [2]

(b) The energy given out when new bonds in 2CO, are made is 3196 kJ.

Work out the energy given out when new bonds in the water, 3H,0, are made.

EBNEIGY = eoeeieeieeeeeeeeeeee e kJ/mol [2]

(c) Use the information given, and your answers from (a) and (b), to complete the table.

Energy in kJ/mol

energy needed to break all the bonds in
ethanol and oxygen

energy given out when all the bonds in carbon
dioxide and water are made

energy change when ethanol burns

© OCR 2013
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(d) The table shows information about some bonds.

song | Berdcnerar | Bord lnat
c—C 348 154
C=—C 614 134
Cc=cC 839 120

What conclusions can you make from this data?

© OCR 2013
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Emma works for a company making indigestion tablets.
Her job is to find the mass of magnesium hydroxide in tablets from each batch.

Emma titrates the magnesium hydroxide in each tablet with hydrochloric acid.

Mg(OH), + 2HCI - MgCL, + 2H,0
magnesium hydrochloric magnesium water
hydroxide acid chloride

(@) (i) What steps should Emma take to ensure that her titration results are as accurate as
possible?

Put ticks (v) in the boxes next to the two correct statements.

Add the acid as quickly as possible.

Use a burette to measure the volume of acid.

Add acid 1cm? at a time.

Add acid drop by drop near the end point.

Measure the mass of the flask every 30 seconds.

Allow the product to crystallise.

[2]
(i) Emma uses an indicator in her titration.

Explain why she uses an indicator.

© OCR 2013
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(b) Emma analyses an indigestion tablet to find the mass of magnesium hydroxide.
(i) Work out the relative formula mass (RFM) of magnesium hydroxide, Mg(OH),,.
Show your working.

(Relative atomic masses: H = 1; Mg = 24; O = 16)

RFM of magnesium hydroxide = ........ccoovvvviiiiiiiiiiiiieeeeeeeeeeeeee, [1]

(i) Emma uses hydrochloric acid with 73.0g of hydrogen chloride in each 1.0dm? of the
acid solution.

It takes 15.1cm3 of this hydrochloric acid to neutralise the tablet.
Work out the mass of hydrogen chloride in 15.1 cm? of the hydrochloric acid.
Give your answer to the nearest 0.1g.

Show your working.

mass of hydrogen chloride = ..........cccoooiii e g[2]
(iif) Work out the mass of magnesium hydroxide in the tablet.
Use your answers to (i) and (ii) and this equation to help you.
Mg(OH), + 2HCI — MgCL + 2H,0

Show your working.

mass of magnesium hydroxide inthe tablet = ............ccoooii s g[2]

© OCR 2013 Turn over



(c) Emma analyses six tablets from each batch.
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The table shows Emma’s results for four batches of tablets.

Mass of magnesium hydroxide in g

Tablet number 1st 2nd 3rd 4th 5th 6th
Batch A 095 | 093 | 095 | 096 | 094 | 0.93
Batch B 088 | 0.86 | 0.89 | 0.87 | 0.89 | 0.87
Batch C 1.13 1.16 1.14 1.15 1.13 1.16
Batch D 1.03 1.13 1.05 1.04 1.15 1.03

The label on each pack of indigestion tablets says that each tablet contains 1.0g of magnesium

hydroxide.

The standard set by the company is that each tablet must be within 0.1 g of this figure.

For each batch decide whether it meets the standard and explain your answers.

[Total: 13]
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Ethanol can be made by the reaction of ethene with steam or by fermentation of sugar.
Method 1 — reaction of ethene with steam:

C,H, + H,0 — C,H.OH
ethene steam ethanol

Ethene is obtained from crude oil.
The ethene is reacted with steam at about 300°C and 60 atmospheres pressure.

Method 2 — fermentation:

CeH1,0g —> 2C,HOH + 2CQ2_
sugar ethanol carbon dioxide

The sugar is obtained from crops such as sugar beet or sugar cane.
The sugar is fermented with yeast at a temperature of about 30 °C.

(@) The sustainability of chemical processes depends on a number of factors.
One of these factors is the renewability of raw materials.

Consider this, and other factors, to compare the sustainability of making ethanol by these two
methods.

/ The quality of written communication will be assessed in your answer.
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(b) How do the reactions of ethanol, ethane and water with sodium compare?

© OCR 2013

Put ticks (v) in the correct boxes to show what happens in each reaction.

Reaction of
ethanol with
sodium

Reaction of
ethane with
sodium

Reaction of
water with
sodium

violent reaction

steady reaction

no reaction

hydrogen made

sodium ethoxide
made

sodium hydroxide
made

END OF QUESTION PAPER

[3]

[Total: 9]

PMT



PMT

17
BLANK PAGE

PLEASE DO NOT WRITE ONTHIS PAGE

© OCR 2013



PMT

18
BLANK PAGE

PLEASE DO NOT WRITE ONTHIS PAGE

© OCR 2013



19

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 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 2013

PMT



PMT

20

*1agINU 3JOYM 1S8Jeau 8yl 01 PapuNoJ Usa( 10U aARY auliojyd pue Jaddod Jo sassew 21Wole dANne|al 8yl

‘pa1riwo usaq aney (£0T-06 Siaquinu o1Wwole) spiloulloe ayl pue (T/-8G siaguinu d1Wole) sploueyiue| ayl

117 0TT 60T 80T 10T 90T S0T 70T 68 88 .8
pajednuayine wniuabiusos wnppeswep | WNUBUIIBW wnissey wnuyoq wnibiogess wniugnp wnipIopiaan wniunoe wnipes wnouely
AlIny 10U Inq patiodal usaq aAey 9TT-ZTT SI9QUWINU JIWIOTR YLIM SJUSWS|] 6y sq i SH ug Bs qa 1 OV ey 1o
lecel | [tz | [89zl | [zz2l | [voel | [99zl | [egel | [19z] § [rzel | [ozel | I[ezel
98 G8 78 €8 28 18 08 6L 8. LL 9. 74 v, €L L JA] 99 GS
uopel aunelse wnjuojod yanwsiq pes| wnijreyy Ainossw pjob wnuneld wniput wniwso wnjuayl ua1sbuny wnpejuel wniujey wnueyiue| wnieq wnisaed
uy w Od 19 ad 11 BH ny 1d o) | SO 9Y M el H £€7] ed SO
[ezel | [otel | [60c] 602 L02 {4 102 L6T G6T 26T 06T 981 81 8T 8.1 6T LET eeT
1] €9 [A°] T8 0S 6V 514 YA °14 174 144 v (44 144 (014 6€ 8¢ LE
uouax aulpol wnunjey Auownue un wniput wniwpes 18A11S wnipejred wnipoyd wniuayni wninauyosl wnuapgAjow wnigoiu winiuooIz wnunA wnnuoss wnipign
oX I 91 as us uI P By Pd yd ny o1 O aN 1z A 1S aqd
TET L2t 8zt 44 61T 108 21T 80T 90T €0T 10T [86] 96 €6 16 68 88 a8
9€ o1 1% €€ A T€ 0€ 6¢ 8¢ LC 9¢ 14 144 e¢ (44 Tc 0¢ 6T
uo3dAuy aulwolq wniua|es UESTE wniuew.sh wnijeb oulz 1addoo 191U 11eqo0 uout asauebuew wniwoiyd wnipeueA wniueyn wnipuess wnioes wnisseyod
I 19 S SY 99 e uz no IN 00 o4 Un 10 A 1L 3S L-30) A
78 08 6L 7 €L 0L 99 G'€9 65 65 99 GG A} 18 5174 14 ov 6€
8T LT 9T 1 7T €T A" T
uofue auuojyd anyns snioydsoyd uoal|Is wniuiwne wnisaubew wnipos
v 10 S d IS v BIN eN
(014 G'GE A% T€ 8¢ yx4 e e€c
0T 6 8 L 9 S Jaqwnu (uoroid) olwore 14 €
uoau auuonyy uabAxo uabouiu uogJed uoioq aweu [LITTVSEL] wniyu|
aN 4 0 N o) g [oqIAS d1W0Ye ag n
0¢ 6T 9T VT 4% 1T SSew dlwole aAlje|al 6 VA
z T AN
wniay uaboipAy
oH H
14 T
0 L 9 S 14 € [4 T

SJUSWSIT BY1 JO S|geL J1poLIad ayL

© OCR 2013




<<
  /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




