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MARK SCHEMES (2010)

Foreword

Introduction

Mark Schemes are published to assist teachers and students in their preparation for
examinations. Through the mark schemes teachers and students will be able to see
what examiners are looking for in response to questions and exactly where the marks
have been awarded. The publishing of the mark schemes may help to show that
examiners are not concerned about finding out what a student does not know but
rather with rewarding students for what they do know.

The Purpose of Mark Schemes

Examination papers are set and revised by teams of examiners and revisers appointed
by the Council. The teams of examiners and revisers include experienced teachers
who are familiar with the level and standards expected of 16- and 18-year-old students
in schools and colleges. The job of the examiners is to set the questions and the mark
schemes; and the job of the revisers is to review the questions and mark schemes
commenting on a large range of issues about which they must be satisfied before the
question papers and mark schemes are finalised.

The questions and the mark schemes are developed in association with each other so
that the issues of differentiation and positive achievement can be addressed right from
the start. Mark schemes therefore are regarded as a part of an integral process which
begins with the setting of questions and ends with the marking of the examination.

The main purpose of the mark scheme is to provide a uniform basis for the marking
process so that all the markers are following exactly the same instructions and
making the same judgements in so far as this is possible. Before marking begins a
standardising meeting is held where all the markers are briefed using the mark scheme
and samples of the students’ work in the form of scripts. Consideration is also given at
this stage to any comments on the operational papers received from teachers and their
organisations. During this meeting, and up to and including the end of the marking,
there is provision for amendments to be made to the mark scheme. What is published
represents this final form of the mark scheme.

Itis important to recognise that in some cases there may well be other correct responses
which are equally acceptable to those published: the mark scheme can only cover
those responses which emerged in the examination. There may also be instances
where certain judgements may have to be left to the experience of the examiner, for
example, where there is no absolute correct response — all teachers will be familiar
with making such judgements.

The Council hopes that the mark schemes will be viewed and used in a constructive
way as a further support to the teaching and learning processes.
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Rewarding Learning

ADVANCED
General Certificate of Education
January 2010

Chemistry
Assessment Unit A2 1

assessing

Periodic Trends and Further Organic,
Physical and Inorganic Chemistry

[AC211]
WEDNESDAY 27 JANUARY, MORNING

MARK
SCHEME
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Section A

1 C
2 A
3 D
4 B
5 A
6 B
7 B
8 C
9 B
10 B
2 marks for each correct answer [20]
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11

(a) hydrogen bonds [1]

between oxygen (in methanal) and hydrogen atoms (in water) [1]

Section B

(b) (i) HCHO + [O] — HCOOH

(i) Ag" + e — Ag
(iii) silver mirror

(c) H -

H

Each error [-1]

(d) (i) colorimetry [1]

measure absorbance / transmission [1]

with time [1]

use calibration curve [1]
plot bromine concentration against time
or rate against bromine concentration [1]

measure CO, volume [1]

with time [1]

repeat with different bromine concentrations [1]
(plot volume against time) measure tangent att =0 [1]
plot rate against [Br,] [1]

QwcC

(i) mol~' dm3 s~!

(iii) start ony axis curve down [1]
straight line of positive slope through % [1]

[HCOOH]

H ~ O
CN- — C + H*
H” cN
|
H ~ OH
C
H” cN
3 from 4
3 from 4
Rate
Time [HCOOH]
3
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(e) (i) HCOOH + C,H,OH — HCOOC,H; + H,0
missing water = [-1]

(ii) ethyl methanoate

(iii) catalyst [1]
drives equilibrium to rhs / improve yield / removes water [1]

12 (a) vibrate [1]
stretch [1]
bend [1]
absorbs energy/heat [1]

(b) (i) 6CO, + 6H,0 — CeH,,05 + 60,

(i) 220000g = 6875 moles
1 mole O, = 1 mole CO,
6875 x 24
=165 000 dm?3
Each error [-1]. Carry error through

(iii) C4H,,O5 + 60, — 6CO, + 5H,0
Unbalanced = [-1]

(c) 3.9x10"3x44/12 =1.43 x 10'* tonnes
Each error [-1]

(d) (i) moves to rhs to reduce concentration of CO, gas
(ii)) K,=[HCO,;7J[H*]/[CO,]H,0]

(i) K, smallas HCO,~ and / or H" concentration(s) low

13 (a) () NHNH,  chH,cH, NO,

CH, CH, CO CH, + NO,

N, CH,

each error [-1]
(ii) yellow or orange

(iii) dissolve in minimum amount [1]
of hot solvent/ethanol [1]
cool/crystallize and filter and dry [1]

4
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[2]

[2]
[1]

[3]

[2]

[2]
[1]
[1]
[1]

- >C=N—NH@ NO, + H,0

[3]
[1]

[1]

22
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(iv) (sealed) capillary tube / m.pt apparatus [1]
heat slowly (Y2 — 1 degree per minute) [1]
record temperature at which melting starts
and finishes / m.pt range [1]
repeat [1]

Any [3]

(v) lower [1]
broader range [1]

(b) (i) rotate (plane) [1]
of plane polarised light [1]

(i CH, CH,

C
) //\\\COOH //<:\\\
HO

HOOC oy

(c) (i) CH,CHOHCOOH + NaOH — CH,CHOHCOONa + H,O

(i) moles NaOH =24.3 x 1.0/ 1000 = 0.0243 mole
moles lactic acid = 0.0243 in 25 cm?3
concentration = 0.0243 x 40 = 0.972 (moldm™3)
Each error [-1], carry error through

(iii) 0.972 x 90 = 87.48(g dm=3)
Each error [-1], carry error through

(iv) phenolphthalein

d) C H 0

58.7 9.8 31.5
4.89 9.8 1.97 divide by RAM
5 10 2

CsH100,
Each error [-1], carry error through

(€) (i) CH(CH,),,COOCH,
|
CH,(CH,),,COOCH

|
CH,(CH,);,COOCH,

5
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14 (a)

(b)

(c)

15 (a)

(ii)

(i)
(ii)
(i)

(ii)

(iii)

(iv)

(i)

(i)
(iii)

(i)

(ii)

number of mg of potassium hydroxide [1]

needed to neutralise the fatty acids formed by complete hydrolysis [1]

of 1g of fat [1]

high value indicates fatty acid groups have low RMM/short chain [1]

0
2-hydroxypropane-1,2,3-tricarboxylic acid

CH,(COOH)C(OH)(COOH)CH,COOH + 3NaHCO,; —
CH,(COONa)C(OH)(COONa)CH,COONa + 3H,0 +3CO,
unbalanced / not using excess = [-1]

no fizzing / effervescence / temp. would stop decreasing

standard [1]
entropy change [1]

AG must be negative [1]
term TAS > AH / TAS more positive than AH [1]

CH,(COOH)C(OH)(COOH)CH,COOH —
CH,(COOH)C(OH)(COOH)CH,COO- + H*

K, = [RCOO-][H*] / [RCOOH]

K,=[H"1?/0.1=8.4x 10
[H*]?=8.4 x 107°

[H*] = 0.009165 = 2.038

Each error [-1], carry error through

moves to |hs / decreases yield [1]
to reduce pressure / volumes / number of gaseous particles [1]

moves to rhs / increases yield [1]
to remove thermal energy / reduce temperature / favours
endothermic change [1]
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[4]

[1]
[2]

[2]
[1]

[2]

[2]

(1]

[1]

[3]

[2]

[2]
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(i) Kc = [C,F,J[HCI]2 / [CHCIF,]2

(iv)

(b) (i)

CHCIF,,
start 0.2
egm 0.04
conc 0.008

C,F, HCI
0 0
0.08 0.16

0.016 0.032

K. = (0.016) x (0.032)2/ (0.008)?

= 0.256 mol dm3
units [1]

Each error [-1], carry error through

produces energy [1]

less land or landfill sites needed / reduces visual impact [1]

Na*(g) + F(g) + e [1]

Na*(g) + 2F,(g) + e [1]

Na(g) + “2F,(9) [1]
Na(s) + "2F,(g) [1]

(i) —574 + AH,, =107 + 496 +158/2 — 333 = 349

(iii)

AH,,, = 349 + 574
=923 kJ mol-!

Each error [-1], carry error through

Use of negative sign [-1]

1522522p8 [1]
1522522p8 [1]

7

www, StudentBounty.com
-Homework Help & Pastpapers

[4]

[2]

[4]

[2]

[2]

Total

18

100



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

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


<<
  /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 0.1000
  /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 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 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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


