PMT
Chemistry - 2014 - May/Jun - Unit 6 - QP

( )
Write your name here

(Surname Other names )
_J

Centre Number Candidate Number

Pearson Edexcel
International
Advanced Level

‘Chemistry

Advanced
Unit 6: Chemistry Laboratory Skills Il

Wednesday 14 May 2014 - Morning Paper Reference
Time: 1 hour 15 minutes WCHO06/0 1J
(Candidates may use a calculator. Total Marks
\_ \ v,

Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 50.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® You will be assessed on your ability to organise and present information,
ideas, descriptions and arguments clearly and logically, including your use of
grammar, punctuation and spelling.

® A Periodic Table is printed on the back cover of this paper.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.

Turn over

esen NN

©2014 Pearson Education Ltd.
6/6/6/6/3/




PMT
Chemistry - 2014 - May/Jun - Unit 6 - QP

Answer ALL the questions. Write your answers in the spaces provided.
1 His an aqueous solution of chromium(lll) sulfate.

(a) What is the colour of the solution?

(b) Describe what you would see when sodium hydroxide solution is added to H,
drop by drop, until the sodium hydroxide is in excess.

(c) When hydrogen peroxide is added to the reaction mixture formed in (b), a yellow
solution is formed.

Give the formula of the ion responsible for the yellow colour and state the type of
reaction which has produced this ion.

lon formula

Reaction type

(Total for Question 1 = 5 marks)
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2 A student wishes to measure the E, value of an electrochemical cell in which the
following reaction occurs.

Fe(s) + Cu*(agqg) — Fe’(aq) + Cu(s) Equation1

The solutions and apparatus available to the student are listed below.

Solution A:  copper(ll) sulfate 1.00 moldm™

Solution B:  iron(ll) sulfate concentration unknown
Solution C:  potassium nitrate saturated

Solution D:  barium chloride saturated

Copper foil electrodes
Iron foil electrodes
Platinum foil electrodes

Voltmeter W: low resistance
Voltmeter X: high resistance
AmmeterY: low resistance
Ammeter Z: high resistance

Beakers
Connecting leads
Crocodile clips
Strips of filter paper

(a) Draw a labelled diagram of the cell that the student should set up to measure E_,
for the reaction in Equation 1.

Only use items selected from the list above.
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(b) (i) The student measured E_,as+0.79 V. The electrode dipping into the
copper(ll) sulfate solution was the positive electrode.

For this half-reaction

Cu*(aq) + 2e- = Cu(s) E° = 4+0.34V
where E“ is the standard electrode potential.

Use the above information to calculate the electrode potential (E) in the
student’s cell for the half-reaction

Fe’*(@aq) + 2e- = Fe(s)

(ii) For the half-reaction
Fe’*(aq) + 2e- = Fe(s) E° = -0.44V
where E“ is the standard electrode potential.

For this half-reaction, the electrode potential (E) at a particular concentration
is related to the standard electrode potential (E¥) by the equation

E=E" +0.013 In [Fe?*] Equation 2

where In is the natural logarithm and [Fe?'] is the concentration of Fe** ions in
mol dm-3.

Use Equation 2, and your answer to (b)(i), to calculate the concentration of
Fe?*ions in solution B.
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(c) The concentration of another solution of iron(ll) sulfate, Q, was found by titration.
25.0 cm? samples of Q were titrated with a solution of acidified potassium manganate(VIl),
concentration 0.0300 mol dm=.

The results are as follows:

Titration Rough 1 2 3

Burette reading

(final) / cm? 25.00 24.40 24.40 25.70

Burette reading 1.00 2.10 1.60 3.30
(initial) / cm
Titre /cm?

Titres used to
calculate mean (v)

() Complete the table and calculate the mean titre. Indicate with a (v') the titres
that you have used in your calculation.

I AN BIET@ oo e e e e e e ettt et

(ii) State the colour change at the end-point.

(iii) Complete the equation for the reaction occurring during the titration. State
symbols are not required.

MnO,” + 8H* + 5Fe** —

R TS Turn over
P 4 2 9 8 1 A 0 &5 1 2
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(iv) Calculate the concentration, in mol dm3, of the iron(ll) sulfate solution, Q.

Give your answer to three significant figures.

(v) The concentration of the iron(ll) sulfate solution, Q, was also measured on a
previous day using the method described in part (a).

The concentration was found to be 0.157 mol dm-.

Calculate the percentage difference between this value and the value you
calculated in (c)(iv). You should assume that the correct concentration is
0.157 mol dm=.

— R ST O
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(vi) In the titration, the volume delivered by the pipette is accurate to +0.06 cm?.
Each burette reading is accurate to £0.05 cm?.

Calculate the percentage error of the pipette for a volume of 25.00 cm?® and of
the burette for your mean titre.

(viii) Suggest why the concentration of iron(ll) sulfate in solution Q calculated
in (c)(iv) is lower than the value given in (c)(v).

(Total for Question 2 = 22 marks)
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3 Substance G is a colourless organic liquid with one functional group.

(@) A few drops of G are tested by the addition of 2,4-dinitrophenylhydrazine solution

(Brady’s reagent). A positive result is obtained.

() Describe what you would see when a positive result is obtained for this test.

(b) Substance G is tested with Tollens’ reagent. The test is negative.
(i) ldentify the solutions used to make Tollens’ reagent.
What condition is essential for this test to work?

What would you see when a positive result is obtained?

Condition

Positive result

(i) Based on the results of the tests in (a)(i) and (b)(i), name the functional group
present in G.

(c) Afew drops of substance G are tested using iodine in the presence of alkali
(iodoform test). A positive result is obtained.

(i) What would be seen when a positive result is obtained?

P 4 2 9 8 1 A 0 8 1 2
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(d) The high resolution nmr spectrum of G is shown below.

Chemical shift 6 / ppm

Give two pieces of information about substance G that can be deduced from
this spectrum. Use this information and your previous deductions to draw the
displayed formula of G.

Displayed formula of G:
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(e) The identity of substance G can be confirmed by making a larger quantity of the

10

solid product from the reaction of G with 2,4-dinitrophenylhydrazine solution and
then purifying the product by recrystallization from ethanol.

() The solid product is removed from the solution by filtration under reduced
pressure. Give two advantages of the use of filtration under reduced pressure
compared with normal filtration.

(ii) Draw a labelled diagram of the apparatus used for filtration under reduced
pressure.

P 4 2 9 8 1 A 01 0 1 2

PMT!



PMT
Chemistry - 2014 - May/Jun - Unit 6 - QP

(i) Outline all the steps of the recrystallization procedure. You should assume
that the product contains impurities, some of which are very soluble in
ethanol and others which are not soluble.

(iv) How would you use the purified product to confirm the identity of G?
Practical details are not required.

(Total for Question 3 = 23 marks)

TOTAL FOR PAPER =50 MARKS

R TS O S —
P 4 2 9 8 1 A 01 1 1 2



PMT

Chemistry - 2014 - May/Jun - Unit 6 - QP

€0l 01 101 00l 66 86 L6 96 S6 ¥6 £6 6 L6 06
WINPUIME] | WNNagou |wnwappusuw | WNWLR) | wnjuiLisuid |wniuwiojied| wngespeq | wouno | wnpuawe |wniwoinyd [wnunydau| wnuesn  (wnwgseiod| wnuoyy
= ON PW w4 s3 0 g w) wy nd dN n ed ylL
(252 | [ps?] | [osz] [ [ese] | [vsz] | [hsal | [spd] | [evzd | [evdd | [zwdd | [z€2] | 8¢z [1€2] [4X4
LL 0L 69 89 £9 99 69 ¥9 €9 9 L9 09 65 88
wnpain |wniqiank | wniny wnigqJa wmwioy |wmsoudsAp| wnigial [wnunopes | wnidouns | wnuewes [wniyswosd|wniwApoau |wnwdipossed|  wnuad SaLIss ApIURAY
n qA wl 43 OH Aa qlL PO n3 ws wd PN id 9) sa149s apiueyiue ,
GLL £L) 691 191 591 €91 651 161 51 051 [Lp1] | b1 L ovL
LEL oLL 601 801 L0} 901 qoL POl 68 88 8
pajednuayine Ajnj jou Ing wniusfiusol| wnppeisuuep| wnusulew| wnissey | wnuyoq |wnifloqeas| wnugnp |wnpopsipn wniuoe | wnipes | wnouesy
pallodas uaaq aAeY 91 L-7| | SJAQINU DILOIR YIIM SIUSWI|T 8y sa w SH ugd mm qad i o)1} ey 14
[zzdd | Dizdd | (89 | [zzdd | [v92) | [992] | [zoz] | [w9z)  [zzdd | [9zdl | [gzad
98 68 8 £8 8 18 08 6L 8L LL 9L SL VL €L L LS 9% GS
uope.J auneise | wnwojod | yinwsiq peaj wnijeyy | Anosaw plo8 wnuneyd | wmpur | wouwso | wnuays | ualsBuny | wnejuey | wniujey  wnueylue)| wnueq | wnisaes
uy v Od g dd 1L 8H ny id 4] SO 9 M el JH x2] eg s
[zzel | lovz]l | [e0Z] | 0°60T | 20T | #'¥0OZ | 9°00C | 046l | L'G6L | Z'ZéL | T06L | T98L | 8'€8L | 6°08L | G'8LL  6°8EL | €/€L | 672EL
¥S €5 S 1S 0§ 6% 8t Ly o 14 a4 %4 v (84 o 6¢€ 8¢ LE
uouax aupor | wnunpay | Auownue uiy wnipul | wniwpes Jaajls | wnipejed | wnipoyd |wniuaying [ wniauysal (wnuspghiow| wniqow | wnwodnz | wnuph | wniuois | wnipigns
ax [ 91 qs us uj P2 8y Pd Uy ny 2L oW aN 1z A 45 qy
€LeEl 6'971 9°LTL A L'8LL 8vilL Larant 6°L01 901 6'201 LLOL [86] 6°G6 6'C6 6 6°88 9°/8 G'GR
9¢ GE e €€ [43 LE 0t 6L 8¢ LT 9T T4 ¥ €T r44 Lz 0t 6l
uoydiay aulwouq | wniua)as Jlwasie |wnueuwsas| wnies auiz Jaddoa 19431 Jeqod uoJL asaueBuew | wniwoiyd | wnipeues | wnwei) | wnipueds | wmaes | wnisseyod]
I ig EN) sy 99 en uz no IN 0D 94 uw D A L 3S e) A
€8 6°6L 0'6L 6'vL 9L L69 69 S'E9 L'8G 6'8S 8'6§ 6'¥S 0°Zs 6°0S 6Ly 0'Sy Loy 1"6€
8l Ll 9l 51 vl €l (z1) (Lt) (o1) (s) (8) () (9) (s) (v) (€) 42 L
uoBie auuoyya [ Jnyns  [sruoydsoyd| uodyis  |wniupwne wnisaugew | wnipos
1y 12 S d IS v sw eN
668 G'GE L"Z€ 0°LE 1'8Z 0°LT £ 0°€T
0L 6 8 L 9 S Jaquinu (uojoud) diwoze ¥ €
uoau auuonyy | uaBAxo | uaBomu | uoged uoloq aweu wnifiag | wngin
SN E| 0 N ) | Joqwis diwoje ag 1
0t 0’6l 09l (14" 0z 80} SSEW S(WOIE aAlRal 0'6 69
4 (£1) (91) (5t) (¥1) (1) n Aoy (2) (1)
EM:E_ uaBouphy
H H
0% i
(8L)
(8o L 9 S v € T }

SJUSWI)J JO S)qeL JIPOLISd YL

2

A 0 1

1

P 4 2 9 8

12




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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




