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1 The volume of battery acid contained in a car battery is 4.50dm3. Battery acid is an aqueous For

solution of sulfuric acid. You are to determine by titration the concentration of the battery |examiners

acid by titrating a diluted solution of the acid with aqueous sodium hydroxide. You will then Use

calculate the mass of sulfuric acid in the battery.

P is dilute sulfuric acid. It has been made by adding water to 10.0 cm? of battery acid until the

volume was 1000cm3.

Q is 0.100 mol/dm? sodium hydroxide.

(@) Put P into the burette.

Pipette a 25.0cm? (or 20.0cm?3) portion of Q into a flask and titrate with P, using the
indicator provided.

Record your results in the table, repeating the titration as many times as you consider
necessary to achieve consistent results.

Results

Burette readings

titration number 1 2

final reading / cm?

initial reading / cm?3

volume of P used / cm3

best titration results (v)

Summary

Tick (v) the best titration results.

Using these results, the average volume of P required was ...................... cms,
Volume of Q used was .........cceeenne..... cm3.
[12]
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(b) Qis 0.100mol/dm?3 sodium hydroxide.

For
Examiner's
Using your results from (a), calculate the concentration, in mol/dm?, of sulfuric acid Use
in P.
2NaOH + H,SO, — Na,SO, + 2H,0
concentration of sulfuric acid IN P ..., mol/dm3 [2]
(c) Using your answer from (b) and information given in the question, calculate the
concentration of sulfuric acid in battery acid.
concentration of sulfuric acid in battery acid ..........cccccccoeeeeee. mol/dm3 [1]
(d) Using your answer from (c), calculate the mass of sulfuric acid present in 4.50dm? of
battery acid.
The relative formula mass of sulfuric acid is 98.
mass of sulfuric acid present in 4.50dm3 of battery acid ...........c..cccueue..e. g [1]
[Total: 16]
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2 You are provided with solution R and solid S, both of which contain different compounds of
the same metal.

Carry out the following tests and record your observations in the table. You should test and
name any gas evolved.

test test observations
no.

1 (&) To 2cm depth of R in a test-tube, add an
equal volume of aqueous barium nitrate.

(b) To the mixture from (a), add dilute nitric
acid.

2 To 2cm depth of R in a test-tube, add aqueous
ammonia solution until no further change occurs.

3 (@) To 2cm depth of R in a test-tube, add
sodium chloride powder with mixing until no
more sodium chloride will dissolve.

(b) To the mixture from (a), add aqueous
sodium hydroxide until no further change
occurs.

4 To 2cm depth of R in a test-tube, add a small
amount of iron powder and mix well.
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. For
test test observations Examiner's

no. Use

5 To 2cm depth of dilute sulfuric acid in a
test-tube, add a small amount of S. Gently warm
the mixture.

6 To 2cm depth of dilute nitric acid in a test-tube,
add a small amount of S. Gently warm the
mixture.

7 (@) To 2cm depth of dilute hydrochloric acid in a
test-tube, add a small amount of S and mix
well for about 30 seconds.

(b) To the mixture from (a), add aqueous
ammonia until no further change occurs.

8 (@) To 2cm depth of aqueous hydrogen
peroxide in a test-tube, add a small amount
of S.

(b) To the mixture from (a), add aqueous
ammonia.

[22]
Conclusions
Identify the anion in R
The anion IN RS ....eviiiiii e
Identify the metal in R and S.
The metal INR and SiS .....vvviiiiiiiiiiiiiiieiieeeeeeeeeeeeeeee e [2]
[Total: 24]
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Tests for anions

8

QUALITATIVE ANALYSIS NOTES

anion

test

test result

carbonate (CO,4?")

add dilute acid

effervescence, carbon dioxide
produced

chloride (CI") acidify with dilute nitric acid, then add | white ppt.

[in solution] aqueous silver nitrate

iodide (I") acidify with dilute nitric acid, then add | yellow ppt.

[in solution] aqueous silver nitrate

nitrate (NO3") add aqueous sodium hydroxide then ammonia produced
[in solution] add aluminium foil; warm carefully

sulfate (SO427 acidify with dilute nitric acid, then add | white ppt.

[in solution] aqueous barium nitrate

Tests for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of agueous ammonia

aluminium (A13Y)

white ppt., soluble in excess giving a
colourless solution

white ppt., insoluble in excess

ammonium (NH,")

ammonia produced on warming

calcium (Ca?")

white ppt., insoluble in excess

no ppt., or very slight white ppt.

copper(Il) (Cu?)

light blue ppt., insoluble in excess

light blue ppt., soluble in excess
giving a dark blue solution

iron(I1) (Fe?")

green ppt., insoluble in excess

green ppt., insoluble in excess

iron(III) (Fe3*)

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc (Zn?)

white ppt., soluble in excess giving
a colourless solution

white ppt., soluble in excess giving
a colourless solution

Tests for gases

gas

test and test result

ammonia (NH,)

turns damp litmus paper blue

carbon dioxide (CO,)

turns limewater milky

chlorine (Cl,)

bleaches damp litmus paper

hydrogen (H,)

‘pops’ with a lighted splint

oxygen (O,)

relights a glowing splint

sulfur dioxide (SO.)

to green

turns acidified aqueous potassium dichromate(VI) from orange

© UCLES 2011

5070/31/0/N/11

www.theallpapers.com





<<
  /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




