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IGCSE CHEMISTRY 4335, MAY 2007 MARK SCHEME

Paper 2H

1.

(@)
(b)

(c)

(@)

(€)

(@)

(€)

(d)

catalyst

(i) line steeper
reaches same level

(i)  line shallower
reaches same level

glowing spill
relights (dependent on first point)

(i) diffusion
(i)  ammonium chloride / NH4Cl
(ili) ammonia faster / hydrogen chloride slower
(iv) A:red
B : blue

(i)  ticks in 1°* and 3™ boxes
(ii) contains a double/multiple bond /
can undergo addition reactions

(accept a specific addition reaction except bromine)

(i) orange / yellow
colourless
(i)  correct structure of 1,2-dibromoethane

correct structures for two isomers of C4Hs
but-1-ene, but-2-ene (G’s + trans)
cyclo-butane, cyclo-methyl propane, methyl propene

anticlockwise from top:
haematite

molten iron

slag

(i) C + O, — CO; ignore state symbols

(i)  heats it up / raises temperature / exothermic

(i) CaCO; — Cal + CO,
(i)  SiO; acidic / neutralises SiO,

forms slag / calcium silicate / CaO + SiO, — CaSiOs

2
Total 7 marks
1
1
1
1
2

Total 6 marks

- N

=N

Total 8 marks

loss of oxygen / Fe’" gains electrons / Fe ions gains electrons / 1



(@)

(€)

(@)

Fe (Ill) gains electrons (reject Fe gains electrons)

(i) aluminium too reactive / more reactive than carbon / accept Al
very high in the reactivity series

(ii) any suitable use e.g. aeroplanes
property must be related e.g. low density

specified transport - low density (not light)
cooking foil / drink cans - easily moulded / malleable
power cables - good conductor of electricity
window frames - does not corrode

cars - does not corrode

cooking pans - conducts heat

ladders - low density

ignore references to strength

Total 12 marks

(i) any two from:
fizz / bubble
move / darts about

melts / forms a ball 2

gets smaller / disappears (reject dissolves)
(ii) sodium + water — sodium hydroxide + hydrogen 1
(iii) blue / purple

(solution made is) alkaline / (contains) hydroxide ions / OH™ /

not just “alkali metal”

pH 11 — 14 (any in range) 2
(i) orange / yellow 1
(ii) flame test 1
(i)  electrons being transferred between oxygen and sodium (can be

wrong way round)

idea of sodium losing electron(s) and oxygen gaining electron(s)

correct numbers of electrons involved (sodium lose 1, oxygen

gain 2)

(sharing = 0 marks) 3
(i)  Na’

o* 2

Total 12 marks

bitumen
gasoline
bitumen 3
cracking
heat / 400 - 1000 °C / high temperature (reject boil)
steam / catalyst / (high) pressure / 5-100 atm 3
(i) 2CH4 + 30, — 2CO + 4H,0

all formulas correct = 1; balancing = 1 2
(if)  toxic / poisonous / death / fatal  (reject suffocate)

correct reference to blood or haemoglobin 2

Total 10 marks

2.8.7

1



(c)

(d)

(€)

(f)

(@)

7

brown / orange
(to) colourless

(i) red / pink
(hydrobromic) acid formed / H* ions present
(ii)  blue

no acid formed / no reaction / no H" ions

(i) fermentation
dehydration
(ii)  addition

(dissolved in) water

yeast

warm / stated temperature in range 20 - 35 °C
(any two for 1 each)

CszOH —> C2H4 + Hzo (reject CzH(,O)
ethanol =1  (accept ethanol + ethane)

ethene & water formulae and no coefficients = 1
(accept H,0 + no coefficients - dependent on first point)

H H

H H H H

I I

—-C-— —-C-C-C-

| I 1

H H H H H

six single-bonded carbons = 1

all carbons with two hydrogens and continuation bonds= 1
(ignore brackets and n subscripts)

condensation

I

—-C-0—-H NB the - O - H may be condensed to - OH
I
H

2

2

Total 8 marks

SN

HCl / water/other molecule formed / two (different) monomers /

molecules react

H
I

('3
I}
-

H
I

- C—

|

H

I
H 3

Total 12 marks

atoms of the same element / atoms with same number of



10.

11.

(€)

(a)

(@)

protons/atomic number
(but) different numbers of neutrons/mass numbers

(i) 26 54
26 30
both26 =1;54=1; 30 =1
(i) (54 x 0.08) + (56 x 0.92)
55.8
(final answer = 2)

same number of (outer shell) electrons / same electronic
configuration

variable valency / oxidation state
(formation of) coloured compounds
(formation of) complex ions
catalyst
high melting point (any two for 1 each)
(i) hydrochloric acid
iron(ll) hydroxide (accept ferrus)
(i)  2NaOH 2NacCl
both formulae correct = 1
balancing = 1
(iii) oxidation / redox
green
(to) brown / orange-brown / foxy brown / rusty brown
(reject orange / rusty)

Total 17 marks

products shown at lower level than reactants

bonds broken = 944 + (3 x 436) / 2252
bonds formed = 6 x 388 / 2328
energy change = -76 (kJ/mol) / diff. between above two values

decreased
decreased

(i) move closer together
move more slowly
(i)  H

6 shared electrons between two N atoms (ideally 3 ¢ and 3 x)
both N atoms with 2 unshared electrons (dependent on above)
(ACCEPT all dots or all crosses or any mixture)

1

=N

2

Total 11 marks

(i)  (1+80=)81



(i1)
(iff)
(iv)

(iff)

1.62 + 81

=0.02 ALLOW ecf

0.02 -+ 0.25

=0.08 ALLOW ecf

0.08 x 81

=6.5/6.48 ALLOW ecf

HBr + NaOH — NaBr + H,0

protons from HBr/acid OR protons transferred
protons gained by NaOH/alkali OH™ /

OR from HBr/acid to NaOH/alkali OH™

(answers using H* instead of proton max 1)

0.02 x 0.2

= 0.004

(20 x 0.2

=4 (=1 ecf))

0.004 + 0.1 OR 20 x (0.2 +0.1)
= 0.04 dm* OR =40cm’

units needed

ALLOW ecf

methyl orange / phenolphthalein

red / colourless

yellow / orange / pink / red

3

Total 17 marks

PAPER TOTAL 120 MARKS




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


