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1 (@) The first national report examining the impact of water
fluoridation on children was published in 2014. The
dental health of five year olds and twelve year olds
living in fluoridated water and non-fluoridated water
areas was measured.

Data from this report is shown in the table below.

In fluoridated | In non-fluoridated
water areas |water areas

% of twelve year olds with

tooth decay 22 37

% of five year olds with

tooth decay 13 42

% of hospital admissions
for children aged 1-4 for |2 20
tooth decay
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(i) Use the data in the table to deduce the effect, if any,
of the presence of fluoride in water on the dental
health of children. [2 marks]

(ii) State one reason why some people are against the
fluoridation of drinking water.  [1 mark]
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(b) Four samples of water, A, B, C and D, were tested for
hardness. Soap solution was added, with shaking, to
each of the four 20.0cm3 samples of water. The volume
of soap solution required to produce 1cm height of
lather was recorded.

The experiment was repeated, with fresh boiled samples
of water and then again with fresh samples of water
which had been treated with washing soda. The results
of the experiment are shown below.

N
o

-
@)

@)

Volume of soap solution/cm?3
o

. [ ] [ ]

o

A B C D
Water sample

B untreated water
[] boiled water
[] water with washing soda added
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(i) What is meant by the term hard water?  [1 mark]

(i) Which one of the samples, A, B, C or D is the
hardest water? Explain your answer.  [2 marks]

Sample:

(iii) What type of hardness is present in the following
samples?  [2 marks]

Sample B

Sample D

(iv) Explain why hard water is considered to be good for
your health. [1 mark]
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(c) Water can exist in three different states of matter.

(i) The changes of state are represented by the letters
A, B, C and D, in the diagram below.

A B

=

ice ’ liquid water

Y

water vapour

<

C D

Complete the table below giving the name of the
change of state represented by each letter.
[4 marks]

Change of state Name of the change of state

A

B
C
D

(ii) Name a chemical which could be used to test for the
presence of water.  [1 mark]
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2 Cyclohexane, cyclohexene, ethanol and ethanoic acid are
colourless liquids at room temperature. Each one belongs
to a different homologous series.

(a) What is meant by the term homologous series?
[3 marks]

(b) Cyclohexane is a colourless liquid alkane.

(i) What is the general formula for the alkanes?
[1 mark]

(if) Draw the structural formula of ethane.  [1 mark]
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(c) The colourless liquid cyclohexene is a hydrocarbon with
the molecular formula CgH19. The structural formula of
cyclohexene is shown below.

\/
C/\/H

-

—¢C c—
\ / T—H
/ \

(i) What is the functional group in cyclohexene?
[1 mark]

(ii) Why is cyclohexene described as a hydrocarbon?
[1 mark]

(iii) Name the two products formed when cyclohexene is
burned in excess oxygen. [2 marks]

1.
2.
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(iv) Name the two compounds formed when
cyclohexene is burned in a limited supply of oxygen.
[2 marks]

1.
2.

(d) Ethanol is a colourless liquid which can be made by
fermentation.

(i) Describe the process of fermentation.  [4 marks]

(if) State one use of ethanol.  [1 mark]

(e) Ethanoic acid is a colourless liquid with a sharp smell.

(i) State one use of ethanoic acid. [1 mark]

(ii) Complete the word equation below. [1 mark]

ethanoic acid + sodium carbonate =
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3 Hydrogen peroxide decomposes rapidly into water and
oxygen in the presence of a catalyst.

(a) (i) Write a balanced symbol equation for the
decomposition of hydrogen peroxide. [3 marks]

(i) Name the catalyst used for this reaction in the
laboratory.  [1 mark]

(itfi)What is meant by the term catalyst?  [3 marks]
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(b) The volume of gas produced by the catalytic
decomposition of hydrogen peroxide was measured at
four different temperatures. The results were plotted on
the graph below.

120

1 11 Z

00 60°C 7 >
T80t fsvc e A
3 / 7-.30°C
: /
% 60 /
i
"
©
O 40 1

I/,
20 1L/

0
0 10 20 30 40 50 60 70 80 90 100110120130140150
Timels

(i) What was the gas volume at 40 seconds when the
temperature was 30°C? State the units.  [2 marks]
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(i) Complete the table below giving the time taken for
the reaction to finish at 60 °C. Calculate the rate

based on this time.

[2 marks]

Temperature (°C)

Time taken for
reaction to finish (s)

Rate = —— (s~)

time
30 108 0.00926
40 79 0.01266
50 48 0.02083
60

(ifi)Using the data from the table above, state how rate

changes as temperature increases.

[1 mark]

9999.02 MV18
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4 (a) The element carbon is found in all living things.

(i) Write a balanced symbol equation for carbon burning
in air to form carbon dioxide gas. [2 marks]

(if) Describe a chemical test for carbon dioxide gas and
state the result for a positive test.  [3 marks]

(b) Acid rain has been a major environmental problem for

9999.02 MV18

decades. Sulfur impurities in fossil fuels contribute to
acid rain.

Describe in detail how these sulfur impurities lead to the
formation of acid rain. Describe the effects of acid rain
and methods used to prevent it.

Your answer should include:

e A description of how sulfur impurities lead to acid
rain. (Include balanced symbol equations)

e At least two detrimental effects of acid rain on the
environment

e At least two methods used to prevent acid rain.

14



In this question you will be assessed on your
written communication skills including the use of
specialist scientific terms. [9 marks]
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5 Chemical reactions involve reactants being converted into
products.

(a) Some signs of a chemical reaction occurring are given
in the box below.

colour change gas produced

formation of a
precipitate

For each of the chemical reactions in the table below,
choose a sign from the box above which would indicate
that a chemical reaction is occurring.  [2 marks]

Chemical reaction Sign

magnesium +
hydrochloric acid

copper(ll) oxide +
hydrochloric acid

(b) Chemical reactions may be classified as exothermic or
endothermic reactions.

(i) Explain the meaning of the term endothermic.
[1 mark]
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(ii) Complete the following table by placing a tick (¢/) in
the appropriate column.  [2 marks]

Chemical Reaction Exothermic Endothermic

Neutralisation

Thermal decomposition

(i) Fill in the missing words to complete the passage
below. [2 marks]

During a chemical reaction, bonds in the
reactants are broken and this process
energy. New bonds

are formed in the products and this process

energy.

(c) Rusting of iron is a major problem costing millions of
pounds every year.

(i) Name the two substances that react with iron to form
rust. [2 marks]

1.
2.

(ii) Describe the appearance of rust.  [2 marks]
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(iii) State a method used to prevent iron from rusting
and explain how it works.  [2 marks]

Method

Explanation

(d) Iron is extracted from its ore, haematite, in a Blast
Furnace. Haematite is mainly iron(lll) oxide which
is reduced by carbon monoxide to produce iron and
carbon dioxide.

(i) Write a balanced symbol equation for the reaction
between iron(lll) oxide and carbon monoxide.
[3 marks]

(if) Explain why iron(lll) oxide is said to be reduced in
this reaction.  [2 marks]
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6 (a) The reactivity of metals can be studied using
displacement reactions. If a displacement reaction
occurs there is a temperature rise.

In an experiment the following method was used:

e Pour some copper(ll) sulfate solution into a
polystyrene cup and record the temperature of the

solution.

Add a known mass of metal and stir.

e Record the maximum temperature of the mixture.
Repeat the experiment.

The results of this experiment are shown in the table

below.

Temperature increase (°C) Average

Metal ] ] temperature
Experiment 1 | Experiment 2 rise (°C)

magnesium | 11.5 16.5 14.0

silver 0.0 0.0 0.0

iron 3.0 4.0 3.5

gold 0.0 0.0 0.0

zinc 7.0 8.0 7.5

9999.02 MV18
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(i) State two factors which should be kept the same in
this experiment to make it a fair test.  [2 marks]

1.
2.

(if) State and explain which of the metals gave the least
reliable temperature rise.  [1 mark]

(ifi) State and explain which of the metals used in the
experiment is the most reactive.  [2 marks]

(iv)Explain why there is no temperature rise when silver
is added to copper(ll) sulfate solution.  [1 mark]

(v) Why do the results make it impossible to decide
which of the metals is the least reactive? [1 mark]

(vi) Write a balanced symbol equation for the
displacement reaction between zinc and copper(ll)
sulfate solution.  [2 marks]
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(b) Aluminium is extracted from its ore by electrolysis.

(i) Explain what is meant by the term electrolysis.
[2 marks]

(if) Name the ore from which aluminium is extracted.
[1 mark]

(ifi) The ore of aluminium contains aluminium ions and
oxide ions. State the formulae of these ions.
[2 marks]

aluminium ion

oxide ion

THIS IS THE END OF THE QUESTION PAPER
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SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

SYMBOLS OF SELECTED IONS

Positive ions

Negative ions

Name Symbol Name Symbol
Ammonium NH, Carbonate co?-

Chromium(lll) cr3* Dichromate Cr,03"

Copper(ll) cu?* Ethanoate CH,COO0"~

Iron(11) Fe2* Hydrogen carbonate HCO;
Iron(lll) Fe3* Hydroxide OH"

Lead(ll) Pb2* Methanoate HCOO~
Silver Ag? Nitrate NO3
Zinc Zn2* Sulfate S03%”
Sulfite S03”

Soluble

All sodium, potassium and ammonium salts

All nitrates

EXCEPT

Most chlorides, bromides and iodides

silver and lead chlorides, bromides and iodides

EXCEPT

Most sulfates

lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble

EXCEPT

Most carbonates

sodium, potassium and ammonium carbonates

EXCEPT

Most hydroxides

sodium, potassium and ammonium hydroxides

EXCEPT

Most oxides

sodium, potassium and calcium oxides which react with water
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THE PERIODIC TABLE OF ELEMENTS
Group

0

1 4
H He
1 2 1Hydrogen 3 4 5 6 7 2 Helium
7 9 [12 14 16 19 20
°
Li | Be N | O| F [Ne
Lithium Beryllium Nitrogen Oxygen Fluorine Neon
3 4 6 9 10
23 24 28 31 32 35.5 40
°
Na Mg Si| P|S |Cl|Ar
Sodium Magnesium Silicon Phosphorus Sulfur Chlorine Argon
11 12 13 15 16 17 18
39 40 45 48 51 52 55 56 59 59 64 65 70 75 79 80 84
° °
K| Ca|Sc|Ti|V |Cr Mn| Fe |Co|Ni|Cu|Zn | Ga Se | Br | Kr
Potassium Calcium Scandium | Titanium | Vanadium | Chromium | Manganese Iron Cobalt Nickel Copper Zinc Gallium Arsenic Selenium Bromine Krypton
19 20 21 22 23 24 25 26 27 28 30 31 32 34 35 6
85 88 89 91 93 96 99 101 103 106 108 112 115 119 128 127 131
Rb|(Sr| Y |Zr INb|Mo| Tc |Ru|Rh |Pd |[Ag|Cd | In | Sn | | Xe
Rubidium | Strontium Yttrium Zirconium Niobium |Molybdenum| Technetium | Ruthenium | Rhodium Palladium Silver Cadmium Indium Tin lodine Xenon
37 38 39 40 41 42 43 44 45 46 48 49 50 53 54
133 137 139 178 181 184 186 190 192 195 197 201 204 207 210 222
*
Cs/ BajLa Hf [ Ta/W Re|Os|Ir | Pt |Au|Hg| Tl |Pb At | Rn
Caesium Barium Lanthanum | Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Astatine Radon
55 56 57 72 73 74 75 76 77 78 79 81 82 85 86
223 226 227 261 262 263 262 265 266 269 272 285
.l.
Fr |[Ra|Ac’| Rf | Db|Sg |Bh|Hs | Mt|Ds |Rg|Cn
Francium Radium Actinium |Rutherfordium| Dubnium Seaborgium| Bohrium Hassium | Meitnerium |Darmstadtium|Roentgenium|Copernicium
87 88 89 104 105 106 107 108 109 110 111 112
140 141 144 147 150 152 157 159 162 165 167 169 173 175
* .
58 -71 Lanthanumseries | C@ | Pr | Nd |Pm|Sm | Eu |Gd | Tb |[Dy |Ho | Er |Tm|Yb | Lu
T 90 — 103 Actinium series Cerium  [Praseodymium|Neodymium [Promethium| Samarium | Europium | Gadolinium| Terbium |Dysprosium| Holmium Erbium Thulium | Ytterbium | Lutetium
. _ 58 59 60 61 62 63 64 65 66 67 68 69 70 71
a a = relative atomic mass (232 231 238 237 242 243 247 245 251 254 253 256 254 257
X
b X | e ) Th | Pa| U [Np|Pu|/Am|Cm| Bk | Cf | Es |Fm|Md|No | Lr
X=4a OmI_C Symbo Thorium  |Protactinium| Uranium | Neptunium | Plutonium | Americium | Curium Berkelium [ Californium | Einsteinium | Fermium [Mendelevium| Nobelium |Lawrencium
b = atomic number 90 91 92 93 94 95 96 97 98 99 100 101 102 103





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /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 false
  /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 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 (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 [612.000 792.000]
>> setpagedevice


