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1 For each of the following, name an element which matches the description.
(a) Itis used as a fuel in nuclear reactors.
..................................................................................................................................... [1]
(b) Itis the only non-metal which is a good conductor of electricity.
..................................................................................................................................... [1]
(c) Inert electrodes are made from this metal.
..................................................................................................................................... [1]
(d) This gaseous element is used to fill balloons in preference to hydrogen.
..................................................................................................................................... [1]
(e) An element which can form an ion of the type X*.
..................................................................................................................................... [1]
(f) It has the same electron distribution as the calcium ion, Ca?*.
..................................................................................................................................... [1]
(g) The elementis in Period 5 and Group VI.
..................................................................................................................................... [1]
[Total: 7]
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2 (&) Give three differences in physical properties between the Group | metal, potassium, and Exarfq?;er,s

the transition element, iron. Use

(b) The following metals are in order of reactivity.
potassium
zinc
copper

For those metals which react with water or steam, name the products of the reaction,
otherwise write ‘no reaction’.

[010] =T3S U o ¢

[Total: 8]
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3 Ammonia is manufactured by the Haber process.
N,(9) + 3H,(9) == 2NH,(9)
The forward reaction is exothermic.
(a) Describe how the reactants are obtained.
(i) Nitrogen

(b) The percentage of ammonia in the equilibrium mixture varies with temperature and
pressure.

(i) Which pair of graphs, A, B or C, shows correctly how the percentage of ammonia at
equilibrium varies with temperature and pressure?

A A
percentage percentage
pair A NH, at NH, at
equilibrium equilibrium
temperature pressure
A A
percentage percentage
pair B NH, at NH, at
equilibrium equilibrium
temperature pressure
A A
percentage percentage
pair C NH, at NH, at
equilibrium equilibrium
temperature pressure
The pair with both graphs COrrect iS ... [1]
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(i) Give a full explanation of why the pair of graphs you have chosen in (i) is correct. Ear
Use
.............................................................................................................................. [6]
(iii) Catalysts do not alter the position of equilibrium. Explain why a catalyst is used in
this process.
.............................................................................................................................. [2]
[Total: 14]
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4 20.0g of small lumps of calcium carbonate and 40cm? of hydrochloric acid, concentration
2.0mol/dm?, were placed in a flask on a top pan balance. The mass of the flask and contents
was recorded every minute.

cotton wool to prevent
g drops of acid spray escaping

flask

40cm? of hydrochloric acid, 2.0 mol/dm?

S O -

~———20.0g of small lumps of
|:| calcium carbonate

balance

The mass of carbon dioxide given off was plotted against time.

A

mass of
carbon dioxide

time
CaCO,(s) + 2HCl(aq) — CaCl,(aq) + H,0O(l) + CO,@Q)
In all the experiments mentioned in this question, the calcium carbonate was in excess.

(@) (i) Explain how you could determine the mass of carbon dioxide given off in the first five
minutes.

(i) Label the graph F where the reaction rate is the fastest, S where it is slowing down
and 0 where the rate is zero. [2]

(iii) Explain how the shape of the graph shows where the rate is fastest, where it is
slowing down and where the rate is zero.

(b) Sketch on the same graph, the line which would have been obtained if 20.0g of small
lumps of calcium carbonate and 80 cm?® of hydrochloric acid, concentration 1.0 mol/dm?,
had been used. [2]
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(c) Explain in terms of collisions between reacting particles each of the following. Ear

Use
(i) The reaction rate would be slower if 20.0g of larger lumps of calcium carbonate and
40 cm? of hydrochloric acid, concentration 2.0 mol/dm?3, were used.

.............................................................................................................................. [2]

(i) The reaction rate would be faster if the experiment was carried out at a higher
temperature.
.............................................................................................................................. [2]

(d) Calculate the maximum mass of carbon dioxide given off when 20.0g of small lumps of
calcium carbonate react with 40 cm? of hydrochloric acid, concentration 2.0 mol/dm3.

CaCO,(s) + 2HCl(agq) — CaCl,(aq) + H,0(l) + CO,(g)

number of moles of HCl used =

mass of carbon dioxide = ................. g [4]

[Total: 15]
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5 The alkenes are unsaturated hydrocarbons. They form a homologous series, the members of
which have the same chemical properties.
They undergo addition reactions and are easily oxidised.
(@) The following hydrocarbons are isomers.

CH,— CH—CH=CH, CH,—CH,—CH,—CH=CH,

CH,

(i) Explain why these two hydrocarbons are isomers.

(if) Give the structural formula of another hydrocarbon which is isomeric with the above.

[1]
(b) Give the structural formula and name of each of the products of the following addition
reactions.
(i) ethene and bromine
structural formula of product
NAME OF PIrOTUCT ....ooeiiiiiiiie et e e e e e e e e e e a e [2]
(i) propene and hydrogen
structural formula of product
NAME OF PIrOTUCT ...cooeiiiiiiiee et e e e r e e e e e e [2]
(ifi) but-1-ene and water
structural formula of product
NAME OF PIrOTUCT ...ceoiiiiiiiee et e e e r e e e e e e e [2]
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L . . For
(c) Alkenes can be oxidised to carboxylic acids. Examiner’s

Use

(i) For example, propene, CH,—CH=CH,, would produce ethanoic acid, CH,—COOH,
and methanoic acid, H—COOH. Deduce the formulae of the alkenes which would
form the following carboxylic acids when oxidised.

ethanoic acid and propanoic acid

only ethanoic acid

2]

(i) Describe the colour change you would observe when an alkene is oxidised with
acidified potassium manganate(V11).

(d) Alkenes polymerise to form addition polymers.
Draw the structural formula of poly(cyanoethene), include at least two monomer units.
The structural formula of the monomer, cyanoethene, is given below.

H H
/
=C
\
H CN
(3]
[Total: 16]
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6 Lead is an excellent roofing material. It is malleable and resistant to corrosion. Lead rapidly
becomes coated with basic lead carbonate which protects it from further corrosion.

(a) Lead has a typical metallic structure which is a lattice of lead ions surrounded by a ‘sea’
of mobile electrons. This structure is held together by attractive forces called a metallic
bond.

(i) Explain why there are attractive forces in a metallic structure.

(b) Basic lead(ll) carbonate is heated in the apparatus shown below. Water and carbon
dioxide are produced.

basic lead
carbonate

O OF =

XO(

@
QOO0 <]

Y0
AN

heat

U-tube filled
with silica gel
to absorb water

soda lime,
carbon dioxide
reacts here

(>~
99000
010.0

9,

N

(i) Silica gel absorbs water. Silica gel often contains anhydrous cobalt(ll) chloride.
When this absorbs water it changes from blue to pink.
Suggest a reason.

(i) Soda lime is a mixture of sodium hydroxide and calcium oxide. Why do these two
substances react with carbon dioxide?

(i) Name two substances formed when soda lime reacts with carbon dioxide.
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(c) Basic lead(ll) carbonate has a formula of the type xPbCO,.yPb(OH), where x and y are Exarfq?;er,s
whole numbers. Use
Determine x and y from the following information.

PbCO, —» PbO + CO,

Pb(OH), —» PbO + H,O
When heated, the basic lead(ll) carbonate gave 2.112 g of carbon dioxide and 0.432 g of
water.
Mass of one mole of CO, = 449
Mass of one mole of H,0 = 18¢g
Number of moles of CO, formed = ...........ccceec... [1]
Number of moles of H,O formed = ..................... [1]
X e, and y=.......cooeeeeenn.
Formula of basic lead(ll) carbonate is ..........cccccooiiiiiiiiiiic e [1]

[Total: 12]
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7 (&) The following are two examples of substitution reactions. Only the reaction involving
chlorine is a photochemical reaction.
CH, + Cl, - CH,CI + HCI
CH, + Br, > CH,Br + HBr
(i) Explain the phrase substitution reaction.
.............................................................................................................................. [1]
(i) How do photochemical reactions differ from other reactions?
.............................................................................................................................. [1]
(b) Bond forming is exothermic, bond breaking is endothermic. Explain the difference
between an exothermic reaction and an endothermic reaction.
..................................................................................................................................... [2]
© UCLES 2013 0620/31/0/N/13
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(c) Use the bond energies to show that the following reaction is exothermic.
Bond energy is the amount of energy (kJ/mol) which must be supplied to break one mole

of the bond.

Cl—ClI - H—C—CI

Bond energies in kJ/mol

Cl-Cl +242
C-Cl +338
C—H +412
H—Cl +431

bonds broken

bonds formed

energy in kJ/mol

energy in kJ/mol

H—CI

© UCLES 2013

0620/31/0/N/13

[Total: 8]

www.theallpapers.com

For
Examiner’s
Use



14

BLANK PAGE

© UCLES 2013 0620/31/0/N/13
www.theallpapers.com



15

BLANK PAGE

© UCLES 2013 0620/31/0/N/13
www.theallpapers.com



16

*(*d'y) ainssaud pue ainjesadwa) WoOJ e ¢Wp 7z S| seb Aue Jo ajow duo JO SWNJOA 8y L

€01 [40) TOT 00T 66 86 L6 96 S6 6 €6 6 16 06 J1aquinu (o1wore) uojoud = g q
wnjuaime] wniagoN wniAs[apUSN wnjwa- wnuLIsug wnjuioyfed wniasag wnuny wniuaWY wnjuoinid wniumdan wnuein wniunoelold wnuoyy
iy ON PN w4 s3 0 o]z wo wy nd dN n ed yL [oquis ojwore = X X Koy
8ee cee SSeuW JIWOoJe dANE[al = B e
TL 0L 69 89 L9 99 S9 9 €9 29 19 09 6S 85
wnpaing WINIQUaNA wninyL wnig3 wniwjoH wnisoldsAq wnigaL wniuopes wnidoing wnuewes wniyiswold wniwApoaN wniwApoaseld wnuad
Sal1as pIoundyY £0T-061
n7 aA wl 13 OH Aa aqL PO n3 ws wd PN id 0] salias bloue .Em
ST €LT 69T 29T S9T 29T 65T LST 2sT 0ST 44’ ™ orT . P! u 11L wm*
1 68 88 18
wniunoy wnipey wnpuely
oY ey 14
Lee 9z¢
98 a8 8 €8 28 18 08 6L 8L LL 9L 72 17 €L L |* LS 9S8 ete)
uopey aupeisy wniuojod yinwsig pea wnyeyL Ainosay pIo9 wnugeld wnipuj wniwso wnjuayy uaysbuny. wnejue) wniueH wnueyue wnieg wnissen
uyd I od Id ad 11 BH ny d 11 SO 94 M €l H e ed SO
602 102 0T T0C 16T S6T 26T 06T 98T 8T 18T 8.1 6ET LET €eT
s €5 S T8 0S 67 8y Ly o v 144 514 44 b4 or 6€ 8¢ LE
uouax aulpo| wnunjiaL Kuownuy urL wnipu; wniwped JBNIS wnipejed wnipoyy wniuayiny wnnauydsl wnuapgAjon wnIqoIN wnjuoouZ wnupA wnpuons wnipigny
aX 1 91 as us ul PO bv pPd yd ny oL O aN 1z A 1S qd
TET 12T 8¢t cct 6TT STT 41 80T 90T €0T T0T 96 €6 6 68 88 S8
9e se e €e e 1€ og 6¢ 8¢ x4 9¢ 4 ve €c 44 TC 0c 6T
uoydAuy aujwoig wniuajes oluasly wniuewsa wnes ouiz Jsaddoo 940N 11eq00 uoy| asaueBueny wniwoyo wnjpeuep wniuen | wnipuess wnpEd wnisselod
M 19 8s SsY 99 =) uz no IN 0D o4 UN 1D A\ 1L S 28] A
8 08 6L SL €L 0L 59 9 65 65 95 Ss S TS 8y St oy 6€
8T LT 9T ST T €T 43 T
uobiy auuoyd inyns snioydsoyd uool|is wnuwny wnisaubepy wnipos
v 10 S d IS v b eN
o §'GE [23 1€ 82 yx4 e €e
oT 6 8 L 9 S 14 €
uoaN auuon|4 uabAxo uaboniN uogred uolog wnikiag wniy
eN =] O N o) d 9d 1
0c 6T 9T T [43 T 6 L
4 T
wniegH uaboipAH
SH H
14 T
0 IIA 7 I\ 7 N Al Il 7 Il I
dnoig

SjuswWa|g ay) Jo a|qgel dIpolad ayl
133HS v1lvd

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations 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.

www.theallpapers.com

0620/31/0/N/13

© UCLES 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 (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice




