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Write your Centre Number and Candidate Number in the spaces
provided at the top of this page.
Answer all fifteen questions.

Answer all ten questions in Section A. Record your answers by For Examiner’s
marking the appropriate letter on the answer sheet provided. Use only u_se only
the spaces numbered 1 to 10. Keep in sequence when answering. Q,‘l”ue;%‘;? Marks
Answer all five questions in Section B. Write your answers in the :
spaces provided in this question paper. Section A

1-10

Section B

The total mark for this paper is 100. "
Quality of written communication will be assessed in question 13(d). 12
In Section A all questions carry equal marks, i.e. two marks for each 13
question.
In Section B the figures in brackets printed down the right-hand 14
side of pages indicate the marks awarded to each question or part 15
question.
A Periodic Table of Elements (including some data) is provided. n'nl'g:ﬁL
5631.02 R

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com

Section A

Select the correct response in each case and mark its code letter by connecting th
as illustrated on the answer sheet.

1 Which one of the following represents the ground state electronic configuration
of a nitrogen atom?

A B C D

2 |t Pttt ottt

2s |14 t H t

1s |ty tH th t

2 When burned in a plentiful supply of oxygen, methane produces carbon dioxide and water.
CH, + 20, » CO, + 2H,0

What is the number of molecules of oxygen required for the complete combustion of
1.6 g of methane?

A 6.0 x 1022
B 1.2x 1023
C 6.0x10%
D 1.2x10%

3 In which one of the following molecules are the bond angles closest to 107°?

BF,
CH,
H,0
NH,

OO w>

5631.02 R 2
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barium chloride red

copper(ll) chloride  blue-green
potassium chloride  yellow/orange
sodium chloride lilac

ooOw>

5 An element was analysed using a mass spectrometer. The spectrum showed that there
were four isotopes. The relative isotopic masses and relative abundances are given below.

Relative isotopic mass Relative abundance
50 2
52 35
53 4
54 1

The relative atomic mass of this element is

A 52.00.
B 52.05.
C 52.25.
D 52.50.

6 Which one of the following is produced when concentrated sulphuric acid reacts with solid
sodium chloride?

A chlorine
B hydrogen chloride
C hydrogen sulphide
D sulphur dioxide
5631.02 R 3 [Turn over
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reduced using magnesium.
TiO, + C + 2Cl, — TiCl, + CO,

TiCl, + 2Mg — Ti + 2MgCl,

What is the maximum mass of titanium which can be obtained when 8.0kg of titanium(IV)
oxide is converted to titanium(IV) chloride and then reduced using 7.2kg of magnesium?

A 2.4kg
B 4.8kg
C 9.6kg
D 14.4kg

8 Which one of the following electron transitions is responsible for the lowest frequency line
in the visible region of the emission spectrum of atomic hydrogen?

n=4
C
n=3
D
B

n=2

A
n=1

5631.02 R 4
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C

first
ionisation
energy
/kJ mol ~1

atomic number

10 The ionisation energy of hydrogen is 1312 kJ mol~!. Use this value to calculate the
frequency at convergence in the hydrogen emission spectrum.

2.179 x 1021 Hz
1.312 x 106 Hz

3.287 x 10715 Hz
1.979 x 1036 Hz

OO w>
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Section B
Answer all five questions in this section.

11 Aluminium is the most abundant metal in the Earth’s crust. It is used in
electrical cables and is present in high strength alloys.

(a) All atoms of aluminium have a mass number of 27.
How many neutrons are present in the nucleus of these atoms?

[1]

(b) (i) Write the equation, including state symbols, which represents the
first ionisation energy of aluminium.

[2]

(if) Explain why the first ionisation energy of boron has a larger value
than the first ionisation energy of aluminium.

[2]

(iii) Explain why the first ionisation energy of magnesium has a larger
value than the first ionisation energy of aluminium.

[2]

(iv) Give the ground state electronic configuration of the Al** ion.

[1]

5631.02 R 6
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(v) Sketch a graph to show the successive ionisation energies of

aluminium.
=
2
(0]
c
(0]
c
jel
©
k%]
C
jel
(@]
S
T T T T T T T T T T T 1
12 3 45 6 7 8 910111213
number of electrons removed
[2]
5631.02 R 7 [Turn over
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12 Fluorine is the most reactive non-metallic element. It combines with both
metals and non-metals.

(@) (i) Using dot and cross diagrams, explain how strontium atoms
combine with fluorine atoms to form strontium fluoride. Show the
outer electrons only.

[4]

(ii) Compare the electrical conductivity of solid strontium metal with
that of solid strontium fluoride. Explain your answer.

[3]

5631.02 R 8

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com

(b) Sulphur and fluorine combine to form a non-polar molecule sulphur
hexafluoride, SFg.

(i) Define the term electronegativity.

[2]

(ii) Label the diagram below to show the polarity of the S—F bond.

[1]

(iii) Draw a dot and cross diagram to show the bonding in SFg using
outer shell electrons only.

[2]

(iv) Explain whether the SF; molecule obeys the octet rule.

[2]

5631.02 R 9
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(v) Draw, name and explain the shape of the SF5; molecule.

[4]

(vi) Suggest why SF is a non-polar molecule, even though it
contains polar bonds.

[2]

(c) Boron trifluoride can combine with ammonia to form the following
molecule.

F H
\ /
_.B<=—N._
F‘/ \‘H
F H

(i) Name the type of bond formed between the boron and nitrogen
atoms.

[1]

(ii) Explain how this bond is formed.

[1]

5631.02 R 10
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13 Concentrated nitric acid (HNO,) oxidises iodide ions to form iodine. In the
reaction the nitric acid is reduced to form nitrogen monoxide (NO).

(a) Reduction and oxidation can be defined in different ways.

(i) Define oxidation in terms of electron transfer.

[1]

(ii) Define reduction in terms of changes in oxidation state.

[1]

(b) Deduce the oxidation number of nitrogen in

(i) HNO, [1]

(i) NO [1]

(c) The half-equation for the reduction of concentrated nitric acid is
shown below.

HNO, + 3H* + 3e~ —» NO + 2H,0

(i) Write a half-equation for the oxidation of iodide ions to form an
iodine molecule.

[1]

(iif) Combine the reduction and oxidation half-equations to give the
overall ionic equation.

[2]

5631.02 R 11
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(d) At room temperature and pressure, iodine exists as a grey-black

5631.02 R

shiny solid. Describe the bonding in, and explain the structure of

iodine crystals. Explain the relative solubilities of iodine in water and
hexane.

[5]

Quality of written communication 2]
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14 Chlorine is produced by the electrolysis of concentrated sodium chloride
solution (brine). It is then used by other industries to produce a variety of
useful products.

(a) The reaction between chlorine and cold dilute sodium hydroxide is
used in the manufacture of bleach.

(i) Write the equation for this reaction.

[2]

(if) This reaction is described as disproportionation. Explain the
meaning of this term.

[2]

(b) Chlorine reacts with hydrogen to produce hydrogen chloride.

(i) Write the equation for this reaction.

[2]

(ii) Suggest why hydrogen chloride has a much lower boiling point
than hydrogen fluoride.

[3]

(iii) Explain why hydrogen chloride is more thermally stable than
hydrogen iodide.

[2]

5631.02 R 13
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(c) The presence of chloride ions in brine can be established by adding

5631.02 R

an aqueous solution of silver nitrate.

(i) What would be observed in this reaction?

[2]

(if) Write an ionic equation, including state symbols, for the reaction.

(iii) State what is observed when an excess of dilute aqueous
ammonia is then added.

14
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15 The degree of hydration in samples of hydrated sodium carbonate
(Na,CO,4.xH,0) can be determined by different methods.

(a)

5631.02 R

When 10.04 g of a sample was heated to constant mass, 3.97 g of
anhydrous sodium carbonate was obtained.

(i) Explain the term anhydrous.

[1]

(ii) Calculate the number of moles of anhydrous sodium carbonate
obtained.

[1]

(iii) Calculate the mass of water present in the sample.

[1]

(iv) Calculate the number of moles of water present.

[1]

(v) Calculate the value of x in the sample.

[1]

15
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(b)

5631.02 R

The degree of hydration can also be determined by dissolving the
sample in water and titrating with a standard solution of hydrochloric
acid.

(i) What is a standard solution?

[1]

(ii) Give the equation for the reaction between sodium carbonate and
hydrochloric acid.

[2]

(iii) Name a suitable indicator for this titration.

[1]

16
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(c)

5631.02 R

3.57 g of a second sample of sodium carbonate was dissolved
in water and the resulting solution was made up to 250cm3 in a
volumetric flask. A 25.0cm3 sample of this solution required 28.5cm3
of 0.1 moldm~=2 hydrochloric acid to reach the end point.

(i) Give the colour change which would be obtained at the end point,
using the indicator given in (b)(iii).

From to [2]

(ii) Calculate the number of moles of hydrochloric acid used in the
titration.

[1]

(iii) Calculate the number of moles of sodium carbonate present in
25.0cm3 of solution.

[1]

(iv) Calculate the number of moles of sodium carbonate present in
250cm3 of solution.

[1]

(v) Calculate the mass of sodium carbonate present in the second
sample.

[1]

(vi) Calculate the mass of water present in the second sample.

[1]

(vii) Calculate the number of moles of water present in the second
sample.

[1]

(viii) Calculate the value of x in the second sample.

[1]
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THIS IS THE END OF THE QUESTION PAPER

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com

1847-076-1

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com
http://www.StudentBounty.com
http://www.studentbounty.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 false
  /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 false
  /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 false
  /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 (None)
  /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 [595.276 841.890]
>> setpagedevice


