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THE STRUCTURE OF THE EXAMINATION

The examination cons sted of four written papers. Theweightings of these paperswere asfollows. Paper
01(25 per cent), Paper 02 (30 per cent), Paper 03(25 per cent) and Paper 042, theAlternate to School-
Based Assessment (SBA), which contributed 20 per cent.

Paper 01 consisted of 60 compul sory multiple choi ceitemsbased on the Specific Objectivesin Sections
A and B of the syllabus. Theitemswere assessed under the profile, Knowledge and Comprehension
(KO).

Paper 02, astructured essay paper, consisted of five compul sory questions based on the Objectivesin
SectionsA and B of the Syllabus. Question 1 wasadataanalysisquestion. Candidates were assessed
under the profiles, Knowledge and Comprehension (KC), Use of Knowledge (UK) and Experimental
SKills(XS).

Paper 03, an extended essay paper, was divided into three Sections, A, B and C, with each section
consisting of two questions. Candidateswere required to answer one question from each of thethree
Sections. Section C of the paper tested Section C of the syllabus. Candidates were assessed under the
profiles, Knowledge and Comprehension and Use of Knowledge.

Paper 042, theadternateto SBA, wasthe practical paper consisting of three questions. This paper was
written by all those candidates who scored below 50 per cent intheir previous SBA assessment (Paper
04) or by thosewriting thisexamination asafirst attempt. Inthe caseof candidateswho had scored 50
per cent and aboveintheir SBA, they weredlowed to carry forward their SBA gradesto thisexamination.

Candidates were required to answer all three questions. In Questions one and two candidates were
required to carry out experimentsand record their results, plot graphs, perform cal culationsand draw
inferences asrequired. Candidates were assessed under the profiles, Use of Knowledge (UK) and
Experimentd Skills(XS).

General Comments

Candidates entry was about the same as 2007, with 656 candidates entered for the examination in 2008.

Candidate' soverall performancewas similar to that of 2007. While performanceon  Paper 01 was
steady, performance on Paper 02 improved, but performance on Paper 03 declined.
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Of sgnificanceistheoveral improved performance on Paper 042, especidly on Question 1 (whichtested
manipulativeskills, observation/reading and recording aswell asplotting of graphs), and Question 3 (planning
and design). However, the poor performance onthe qualitative anaysisexercise (Question 2) continues
tobeof concern. It gppearsthat sudentsaretaught to Ssmply learn thesetests (observationsand inferences)
without much emphasison actually carrying out these exercisesin the laboratory. Students need to be
exposed to more practical exercisesinquditativeanalyss.

Whiletherewasagenera improvement intheoverall performance of candidates, especialy with respect
to questionsbased on organic chemistry, thereare still somefundamental areasthat need to be addressed.
Theseincludefailure of candidatesto read questionscarefully. Very often candidateswere asked to give
ionic equationsand instead gave bal anced mol ecul ar equations. Also, candidateswhen asked to describe
expected observations(for example, agasevolved, vigorouseffervescence, acoloured precipitate), instead
identified theactua substances. Writing of the partia structures(or repesating unit) of polymersfromtheir
monomeric unitscontinuesto posegresat difficulty for candidates. Thedifficulty of writing of the partial
structures of polyestersisacasein point.

In Paper 03 many of the questionswereanswered very superficidly giving theimpressionthat many of the
topicswere not adequately covered by the candidates. Also, candidates continueto performvery poorly
intheoptionsin Section Cwhich arenot “ biology or environmental ly” oriented. Thepoor performanceon
the question on dyesand fabrics (Question 5) when compared to the one on soils (Question 6) isacasein
point. Thismay beareflection of inadequate classroom preparation on essentia topics such ascement,
clays, glassandfabrics. Itiscritica inarapidly emerging technological society that studentsbe properly
groundedin al thesetopicsat the secondary school level.

M oredetailed comments on the specific questionsare outlined bel ow.
DETAILED COMMENTS
Paper 01— MultipleChoice

Performanceon Pgper 01 continuesto begeneradly good. Themean and sandard deviaionwerecomparable
tothoseobtainedin 2007. Also, the performance on the equating itemswasvery smilar.

However, anumber of candidates experienced difficultieswith itemsbased on thefollowing topics:

* Thesmadlest particle of achemica compound which takespartinareaction
*  Productsformed from theée ectrolysisof dilute sulphuric acid

» Definition of amoleof atomsof an eement

»  Theprocessof anodizing

* |dentification of ametal whichformsacarbonate stableto heat



Paper 02

Quedtion1

Thisquestion covered the Syllabus ObjectivesA: 3.5,7.2,7.3,and 7.6,B2: 7.1,7.2,7.3 and7.4.

Part (a)

Candidateswere presented relevant experimental datarel ated to the effect of concentration on therate of
thereaction between KIO,-and HSO," ions. Specificaly candidateswererequired to readthetimes(in
seconds) on five stop watches corresponding to the different concentrations of KIO, used, present the
datainatabular format, plot agraph of L/t against [[KI 0, and explain the shape of the graph.

In general, most candidates were ableto correctly manipulate the raw datain the appropriate format
required to completethetable. However, somecandidates had difficulty converting tinto 1/t asrequired.
Thiscreated problemsfor such candidates when they attempted to plot the graph of 1/t versus[KI10,].
Also, many candidatesdid not appreciate the meaning of the number of significant figuresthey attached to
avalueand had difficulty plotting these valuesonthegraph.

In plotting thegraph, some candidates struggled to interpret they-axisscaleand lost marksintheir plot. A
common mistakewasfor candidatesto attempt to plot time (rather thanreciprocal time) against [K10,].
For example, for t = 40s some candidates plotted 1/t = 0.40 on they axis.

Theexplanation of the shape of the graph wasthemost challenging part of thisquestion for candidates.
They seemed morefamiliar with concentration—timerelationshipsthan with reciprocal times. Asaresult
many candidates mistook 1/t for t and thereforeinstead of recognizing that 1/t varied directly with[KIO,]
they said that t varied directly with [KIQ,]. Also, many candidates came up with the correct rel ationship
between [K10,] and therate of reaction by looking at the datain thetablerather than at their own graph,
whichinmany caseswerein contradictionto their stated relationship. Thisagain demonstrated that they
could not relatethe use of 1/t totherate of thereaction.

Part (b)

Thispart of the question tested the Syllabus ObjectivesB2: 7.1, 7.2, 7.3,and 7.4 and A: 3.5. Candidates
were presented with details on various tests performed on a substance Q and the corresponding
observations. They were required to makeinferences based on these observations. Many candidatesdid
not attempt thisquestion (or partsof it). Thosewho did showed alack of deductive reasoning.
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None of the candidateswere ableto infer that asolid whichisyellow when hot and whitewhen cold is
most likely zinc oxide. In addition, many did not indicatethe chargeson theionsand henceimplied that the
metalswere present in solution rather than the metal ions. Also, in many casesthe observed brown fumes
which resulted from the addition of copper turningsfollowed by concentrated H,SO, wereidentified by
many candidatesasBr,. Eventhose candidateswho correctly recognized that the brown gaswasNO,
could not infer that thisindicated the presence of anitrate (NO, ).

The continued poor performance over the years on questionsrel ated to qualitative analysisisof grave
concern. It appearsthat sudentsareinclined to simply learn thetestsfor these cations/anions/gasesfrom
thetextbooks. They would need to be exposed to morelaboratory practicein carrying out such learning
activities.

Part (c)

Inthispart of the question the candidateswere required to plan and design an investigation to find out
which brand of beer had the highest percentage a cohol content. It wasgenerally poorly done.

It was expected that candidateswould have been ableto link the apparatus and materialsthey detailedin
(c)(i) tothemethod they proposedin (c)(ii). However, in many cases candidatessmply listed apparatus
and materia swithout giving amethodol ogy. Thus, it wasdifficult in such casesto determine (and hence
award marks) whether the apparatus/materialslisted were appropriate to the proposed methodol ogy.
When methodol ogieswere proposed they were often ingppropriate and could not |ead to the quantitative
determination of the ethanol present in thebeer sample.

Common but incorrect methodol ogies proposed included:

» formationof esters

* dehydration of plant tissues

*  burning of thebeer to removethea cohol
» evgporation and measuring theresidue

» theacidified dichromatetest

Inanumber of caseswheretheappropriate methodol ogy wasdescribed (fractiona ditillation), candidates
could not correctly represent afractionating column. Very often the condenser wasl eft out. Also, whenthe
condenser wasincluded, the drawing indicated that the cooling water and the condensate would have
mixed.

InPart (iii), where candidateswererequired to list one variableto be controlled, many incorrectly stated
“theamount of alcohol placed ineachflask” rather than “thevolumeof beer”. Such responseswerenot
credited.

InPart (iv), candidateswere required to state one precaution. Theresponsesclearly indicate that students
simply learn aset of “generic” precautions and reproduce them when required without taking into
consideration the experiment under investigation. Assuch, the suggested precautions (or variablesto be
controlled) often bear no relation to the stated experiment.
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In Part (v), many candidatesincorrectly indicated that the beer with the smallest percentage a cohol was
the strongest which was oppositeto what they stated intheir hypothesis.

Quedtion2

Thisquestion covered the Syllabus ObjectivesA: 2.3, 2.5, 2.7, 2.8, 2.9 and 4.2. Specificaly candidates
weregiven thee ectronic configuration of two unknown e ementsand wererequired to:

» Deducether atomic numbers

» Placethemintheappropriate positionsin the periodic table provided with explanation

» Classify themasmeta or nonmeta with reason

» Commentonther relativeresactivity with water

Writeaba anceequation between oneof theseelementsand O, and identify thetype of bonding
that existsin the oxideof thiselement

Part (&

Themajority of candidateswere ableto correctly deduce the atomic numbers (10 and 20) of X and Y,
position theminthe periodic table provided and classify them asmetals. However, many had difficulty
explaining their rationalefor their placing X in Group |1 and Period 3, and Y in Group |1 and Period 4

respectively.
Part (b)

Thisrequired candidatesto comment ontherelativereactivity of Metals X andY (samegroup but different
periods) with cold water. This proved difficult for most students. More attention should be givento the
reactivity seriesaswell asto thevariationinreactivity acrossthe period aswell asdown the group.

Part (c)

Thissection a so presented some challengeto the candidates. Many identified the bonding between X and
oxygento becovalent in spite of thefact that they correctly identified X asametal.

Quedtion 3

Thisquestion tested the Syllabus ObjectivesA: 6.15, 6.20, 6.21and 6.22. Specifically candidateswere
presented with two circuit diagramsand wererequired to:

= |dentify the processesoccurring ineach casewhichwill causethebulbtolight andto explain
how these processes differ

= |dentify areplacement for graphitewhichwill causethebulb not tolight

= Giveanexample, with appropriate explanation, of asuitable replacement substance, Q, that will
not causethebulbtolight asbrightly aswhen Pisused

= |dentify the processesthat occur at the el ectrode surfacesin Experiment 11
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Overdl, themgjority of candidateswereableto obtain full UK marksbut scored very poorly intheKC
marksallocated.

Part (a)

Most candidateswereableto correctly identify the processes (metallic conduction and el ectrolytic process)
which causethebulbsto light in both cases. However, therequired explanation for the differencesin these
two processesproved to be chalenging. It should beemphasized that in metallic conduction mobiledectrons
areresponsblefor carrying the charge, whereasin e ectrolysistheionsareinvol ved.

Part (b)

Heremost candidates recogni zed that replacement of graphitewith anon-metal will causethe bulb not to
light.

Part (c)

Most candidates recognized that Pwasastronger electrolyte than Q and as such would causethe bulb to
light brighter. However, they werenot ableto relate thisto therel ative number of ionspresent in solution
(degreeof ionization).

Part (d

Most candidates correctly identified the cathode and anode but were unabl e to identify the processes
(reduction and oxidation) occurring at these surfaces. Thosethat did had difficulty representing thisin the
form of ionic equations.

Quedtion4

This question tested the Syllabus ObjectivesB: 2.1, 2.2, 2.3, 2.5, 2.6, 2.7, 2.8, 2.9, 2.10. Ingeneral
candidates had great difficulty with thisquestion. Thispoor performancein Organic Chemistry related
guestions has been occurring over theyears. Greater emphasis should be placed on this section of the
gyllabus

Part (a)

Many candidatesdid not recognize compoundA (C,H,) asan alkene. Assuchthey incorrectly represented
itsstructural formulaasthat of an akane. They asowroteasubstitution reaction to represent itsreaction
with bromine (an addition reaction wasexpected). Teachersareurged to ensurethat studentsare properly
grounded inthissection of thesyllabus.

Part (b

Here again many candidatesincorrectly represented B (C,H,) asan alkenerather than asan alkane. As
such, thereactionwith brominewasincorrectly given asan addition rather than asasubstitution reaction.
Many of thosewho correctly recognized thereaction asasubstitution reaction failed toinclude HBr asone
of the products.



Part (c

Most candidates recognized C and D asan alcohol and an acid respectively. However, describing a
simple test tube reaction that can be carried out in the laboratory to distinguish between these two
compounds proved to be challenging. Many described reactions (such asthe alcohol will undergo
dehydration to form an alkene) which are not test tube reactions, and were not credited. Thispoint
should be emphasized in the classroom. 1n describing simple chemical teststo distinguish between
compounds, tests should be described which would result in some observabl e difference (col our change,
formation of aprecipitate, gasevolved, changein pH (effect onlitmus).

With respect to Part (ii), candidateshad great difficulty writing the equation for the reaction between the
acid and the a cohol to form an ester. Students should be given practice exercisesin writing out thefull
structures of the estersformed from such reactions. It should al so be stressed that water isone of the
productsformed.

Question5

Thisquestion tested the Syllabus ObjectivesB2: 5.1, 5.2, and 5.3. In genera the question was poorly
answered. Fromtheresponsesit gppearsthat the objectiveson aloyswerenot coveredinthe preparation
for thisexamination.

Part (a)

Candidateswererequiredtolist themain componentsof thealloys, steel and duralumin, and state how
their propertiesdiffer from that of the starting materials. Many wereunfamiliar with the compaosition of
duralumin (copper and auminum) and failed to include the components such asnickel, chromium and
manganese as componentsof steel. Also, they were not ableto contrast the propertiesof thesealloys
withthat of the starting materids.

Part (b

Candidateswere unfamiliar with the propertiesof lead that allow it to be used asacomponent in solder
(low melting point) and asaprotective shield against X -rays (absorbing theserays). However, many
werefamiliar with the environmenta impact of lead asapollutant.

Part (c)

Thissectionwasgeneraly well answered. Candidateswere ableto correctly writetheformulaefor the
oxidesof sulphur, carbon and silicon and indicatetheir useinindustry. However, many candidateswere
still carelessly writing theformulafor CO asCo and SO, as So,. Markswerededucted for this. These
errorsshould be pointed out in classrooms.

Paper 03

Question1

Thisquestion tested the Syllabus ObjectivesA: 1.2,4.5,4.7 and 4.8. Specifically, candidateswere
requiredto:
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» Draw thelattice structure of diamond and sodium chloride

» Discusshow themdting point and conductivity of eectricity arerdated to the structure of diamond
»  Account for thedifferencesin melting pointsof magnes um oxide and sodium chlorides

» Account for theeectrical conducting propertiesof graphite

» Predictthetypeof lattice structurein solid air fresheners

Part (a)

Most candidateswere ableto correctly represent thelattice structures of diamond and graphite. However,
very often thetetrahedral arrangementsof the carbonsin diamond werenot properly represented. This
point needsto be stressed in the classroom.

Most candidateswere ableto reatethe high meting point of diamondtoitsgiant covaent lattice. However,
with respect to conduction of e ectricity, many confused graphite (aconductor) with diamond (anon-
conductor) and assuchincorrectly stated that it wasthe mobile e ectronsin diamond that wereresponsible
for conduction.

Part (b

Although the question stated that both sodium chloride and magnesium oxide have giant ionic l attices,
many candidates attempted to account for the observed differences in melting points in terms of
“intermolecular forces’, “ covalent bonds’, and “van der Waalsforces’ rather thanintermsof differences
intheforceof attraction (lattice energy) between theionsin thelattice structure (differencesin chargeand
szeof theions).

With respect to conduction of electricity by graphite, most candidates correctly attributed thisto the
mobile e ectrons. However, asignificant number confused the diding of thelayers (Iubricating properties)
asbeing responsible of itsconducting properties.

Part (c)

Thispart of the question proved challenging to most candidates. Here candidates were expected to use
their knowledge of the properties of compoundswith varioustypes of lattice structuresto predict that
sincesolidair freshenersarevolatile, theforcesof attraction between the particleswould be expected to
bevery weak and hence would most likely have simple covalent structures.

Quedtion2

Thisquestion tested Syllabus ObjectivesA: 3.3, 6.5, 6.7, 6.10 and 6.12. Specifically, candidateswere
requiredto:

» Digtinguishamongthetermsalkali, strong akali and weak alkdli

» Satethenameand useof astrong akali used asahousehold chemical

»  Writetheequation for theformation of limefrom limestone

*  Explainwhether sodium sulphate and cal cium sul phate can be prepared by observing changesin

temperatureduring neutraization by anacid
» Cdculatethe percentageyield of salt formed by aneutralization method.
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It wasthelesspopular of thetwo questionsin SectionA. The performance of candidateswasgenerally
poor. Many demonstrated inadequate knowledge of scientific terms, proceduresfor preparing saltsand
the balancing of chemical equations.

Part (a)

Many failed to score marksin this section asthey were unableto givereasonsfor distinguishing basesas
dkali, srong akali and wesk akali intermsaof their solubility and degree of ionization. Also, many confused
acidsand alkalis by attempting to define alkalisin terms of H*ionsrather thanin termsof OH ions.
Typically, vinegar and ammoniawerefrequently and incorrectly given asexamplesof astrong a kali used
asahousehold chemica.

Part (b)

Most candidatesfailed to score markshere smply becausethey did not know theformulafor lime (Ca0).
Also, many incorrectly included oxygen asoneof the productsformed from heating limestone (CaCO,).

Part (c)

Part (c)(i) of thequestion wasvery poorly answered. Candidatesfailed to distinguish between the solubility
of sodium sulphate and cal cium sul phate and as such concluded incorrectly that cal cium sulphaterather
than sodium sul phate can be prepared by aneutralization reaction. Also, many candidateswere unableto
writethe correct formulafor sodium sulphate (Na,SO,).

InPart (c)(ii), most candidates recognized thereaction as exothermic and hencethe point of neutraization
would have corresponded to the maximum temperature rise asneutralization proceeded.

Most candidatesfailed to score marksin Part (c)(iii). Itisevident from the responses, that studentswere
programmed tolearn aset of genericlimitationsassociated with the conduct of basic experiments. However,
inmost casesthelimitationsgiven boreno relationship to theactud experiment under investigation. Teachers
are urged to point out to studentsthat precautions/variables/limitations should be related to the experiment
under investigation.

InPart (c)(iv), most candidateswere unableto describe the method for cal cul ating the percentageyield of
the salt produced. A common misconception wasthat thetheoretical yield can becal culated fromthemass
of the substancesin thereaction flask rather than from the volumes of acid and base used.

Quedtion 3

Thisquestion tested the Syllabus ObjectivesB1: 2.7, 2.8, 3.3 and 3.4. Specifically, candidateswere
requiredto:

»  Show by meansof chemical equationsthe preparation of ethanol from ethene and glucose

« Draw afully labeled diagram of the apparatus used to obtain pure ethanol from fermentation
mixtureof sugars

« Useanionicequationto represent thereaction which occurswhen whitewinereactswith acidified
dichromateions
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+ Useanequationtoillustratethe production of ethenefrom C H, by catalytic cracking
»  Specify areagent which can be used to distinguish between ethanol and ethanoic acid inthe
|aboratory

Part (a)

M ost candidateswerefamiliar with the methods and the corresponding equationsfor preparing ethanol
from glucose (by fermentation) and ethene (by hydration). However, the conditionsfor thesetwo reactions
were often not stated or incorrectly stated in anumber of cases.

Part (b

Most candidateswere ableto gain marksfor drawing thedistillation gpparatus. However, diagramswere
often carelessly drawn. Thewater inlet/outl et to the condenser attached to thefractionating column was
often represented to indicate that the water would have mixed with thedistillate rather than served asa
cooling agent. Correct drawing of condensers (double surfacereflux versesair condensers) should be
stressed in the classroom.

Part (c)

Many candidatesdid not recognizethat (white)wine contains ethanol and as such would be oxidized by
acidified dichromate asdemonstrated by thelatter changing fromorange  (Cr ¢*) to green (Cr ®*).
Many who did, incorrectly stated that it wasthe dichromate which was oxidized rather than thea cohal.
Thisisacommon mistake repeated year after year where candidates state that the oxidizing agent isthe
specieswhichisoxidized during aredox reaction. Thismisconception needsto be corrected in classrooms.

Part (d)

Most candidateswere familiar with the process of catalytic cracking and were ableto represent this
process by meansof anequationusing C H, asan example.

Part (e)

Most candidatesincorrectly gave sodium asthe reagent which could be used to distinguish between
ethanol and ethanoic acidinthelaboratory. Hydrogenwould beliberated in both casesand assuchwould
beunsuitable. It needsto be stressed in the classroom that teststo distinguish between compoundsinthe
laboratory refer to test tubetype reactionswhere changesin col our/precipitate formati on/gases evol ved
can bereadily observed.

Question4

Thisquestion tested Syllabus ObjectivesB2:1.1, 1.2, 1.3, 2.1, and 8.3. Specifically, candidateswere
requiredto:
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* Nameand explaintheextraction processby whichW andY can beextracted fromtheir respective
oresgiventhelr postionsinthereactivity series

» Writeachemical equationto represent the extraction process of W fromitsore, WO.

« Compare, using relevant equations, the properties of metalsand nonmeta swith respect to their
reaction with oxygen to form acidic/bas c oxidesand their oxidizing/reducing powers

*  Suggest areason why the oxides of nonmetalsrather than metalsweremorelikely to pollutethe
amosphere

Part (&

Most candidates correctly selected ectrolytic reduction asthe most suitable method for the extraction of
W fromitsoreand related thistoitsposition high up in thereactivity series. However, few wereableto
writeachemical equation to represent thisreduction process. With respect to'Y, most candidates correctly
sel ected reduction by areducing agent such as C or CO. However, anumber incorrectly gavedirect
heating of the oxide asthe method of reduction.

Part (b)

Most candidates knew that metals and nonmetal s react with oxygen to form basic and acidic oxides
respectively. However, the mgority were not ableto write gppropriate chemical equationstoillustratethe
bas c/acidic nature of theseoxides. Similarly, most candidatesknew that metal scan act asreducing agents
and non-meta sasoxidizing agents. However, many could notillugtratethisintermsof gppropriateequations.

Candidatesa so had gresat difficulty suggesting aplausiblereason asto why the oxidesof nonmetals(rather
than metals) aremorelikely to pollutethe atmosphere. They failed to makethe connection between the
bonding inthesetwo typesof oxides(giant ioniclatticein metal oxidesversussmall covaent molecules
with weak intermol ecul ar forcesin the case of the oxides of nonmetals), and their ability to volatizeand
disperseinto theatmosphere.

Question5

Thisquestion tested Syllabus ObjectivesC 2.0, 5.7, 5.8 and 5.9. Specifically, candidateswererequired
to:

e Classfylinenand polyester fibresasnatura or synthetic

« Draw structuresto represent the monomeric units of thesefibresand how they arelinked to
formmacromolecules

*  Suggest observabledifferencesthat might be noticed upon exposure to sunlight and washing
fabricsmade from thesetwo setsof fibres

» Statethegenera properties and the chemical principlesuponwhich dyeswork

*  Thestepswhich should betaken prior to gpplying methelenebluedyeto fabrics

Thisquestion was poorly answered. The responses|ead oneto conclude that thistopic wasnot
covered by the candidatesin the classroom.
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Part (g

Themagjority of candidateswerenot familiar with thefact that the repeating monomeric unitinlinenfibres
isglucose. Thefew who knew this could not accurately represent the linkage of these monomeric units
(three of them) to form the macromolecule present in thefibres. Candidates continue to have great
difficulty representing theester functiona group.

Similarly, dthough most knew that an ester wastherepesating unit, they wereunabletoillustratethelinking
of this monomer to form the polyester. Practice in writing partial macromolecular structures from
corresponding monomer unitsshould be stressed inthe classrooms.

Part (b)

Theresponsesclearly indicated that candidatesweretotal ly unfamiliar with thetypesof fabric dyesand
their mode of action. It needsto be stressed that to be effective adye must penetrate thefabric and remain
there (not readily washed out). Thiscan occur dueto achemical affinity between the dyeand thefabric
(presenceof acidic/basic groups) OR to theformation of insoluble coloured compoundswhich remainin
thefabric. Theimportance of mordantsin helping dyesadhereto fabricsa so needsto be stressed.

Quedtion6

Thisquestion tested Syllabus ObjectivesC: 2.0, 5.7, 5.8 and 5.9. Specifically, candidateswererequired
to:

» Discussthenatureand importance of humus

» Describealaboratory method for measuring the pH of asoil sample

» Discuss an appropriate method for reducing theacidity of soil

» Desgnanexperiment toinvestigate the effects of the deficiency of anamed element on
plant growth

Part (a)

Most candidates demonstrated agood understanding of the composition of humusand itsimportancein
soil. However, theimportant role of microorganismsin soil fertility wasnot evident in the majority of

resSponSes.
Part (b)

In describing thelaboratory procedure they would use to determine soil pH, most candidates simply
stated that they would test the soil (dry?) with bluelitmus paper. Noindication wasgiven that the soil
sampl e should have been extracted withwater and assuchwerenot fully credited. It should bestressedin
the classroom that the test with moist litmus paper would s mply indicate whether the soil isacidic and
would not givetheactual pH value. Theuseof apH meter (detail snot required) would have been more

appropriate.



-14 -

Mot candidateswere ableto nameasuitable substance (limestone, lime, hydrated lime, dolomitelimestone)
used toreduce soil acidity. However, they had great difficulty explaining, withtheuseof ardevant chemica
equation, how the named chemical substance can bring about thereductionin pH. A simpleacid base
neutralization reaction (H* + OH" H,0) was expected.

Part (c)

Whilst most candidates were ableto name an element essential for plant growth, the mgjority had great
difficulty designing an appropriate set of experimentsto investigate the effect of the deficiency of this
element. Of concernwasthelack of control experimentsinthecandidates designs. Thisaspect of planning
and design needsto be emphasi zed in the classrooms.

Paper 042

Quedtion1

Thisquestion tested Syllabus ObjectivesA: 8.1 and 8.3. Specificaly, candidateswererequiredto caculate
the heat of solution for potass um nitrate from dataobtained by dissolving 5g of potassum nitratein 50 cm?
of water and measuring the observed temperature change at 1 minuteintervalsfor 10 minutes. Thedata
was used to plot agraph of temperature against time.

Most candidates did well on this question obtaining morethan 12 of the 25 marks, with asignificant
number scoring morethan 18 marks. Thiswasduemainly totheir performanceonrecording thetemperature
changesand plotting thegraph.

Part (a)

Whilealarge number of candidateswere ableto record accuratetemperature readings, anumber recorded
vauessuchas2.8°C, instead of 28°C. Othersread thethermometer to £0.1°C althoughit wascalibrated
to+1°C. Incompleting Table 1, anumber of the candidatesdid not calculatethevalueof “ T asrequired.

Part (b)

For (b)(i) most candidates were ableto accurately plot graphsusing their dataalthough somehad a
difficulty selecting an appropristescale.

In (b)(ii) many candidatesdid not usetheir graphs asrequired to determine the maximum value for “T.
Instead they used their raw datafrom their tablesto deducethisvalue.

Part (b)(iii) posed the greatest challengefor the candidates. Far too many candidates confused the shape
of thegraph with that for the energy profilediagram for an exothermic reaction and concluded incorrectly
that the reaction wasexothermic.
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Themoredert candidates correctly deduced that the reaction was endothermic dueto thereductionin
temperature during thereaction.

In (b)(iv), most candidateswho attempted this section knew how to do the cal culation but lost marks
dueto carelessmistakes. Theseinclude:

» Usingtheincorrect valuefor themolar massof KNO,. A number of candidates used 69 instead
of 101 suggesting that anincorrect formula(KNO) was used instead of KNO,.

* Indetermining the mass of the mixtureto be used to calculate“H, many added the mass of the
water (50 g) to that of the potassium nitrate (5 Q).

*  Whileamogt dl candidateswereableto convert gramsto kilogramsthey were unableto determine
the heat produced by 1mol of potassium nitrate given the heat produced by 5g.

Quedtion 2

Thisquestion wasthe qualitative analysis question and tested Syllabus ObjectivesB: 7.1, 7.2and 7.3.
Candidateswererequired to perform testson the solid sample, M, and record their observationsaswell
asinferencesbased on the observations.

Overdl, thequestionwasnot well done. Approximately 70 per cent of the candidates scored lessthan 7
out of apossible 13 marksand lessthan 8 per cent scored 10 or more out of 13.

General Comments

* Many candidatesdid not pay attentionto critical observations. Whilethey readily noted colour
changes, they failed to record the formation of gasesor precipitates.

* A number of candidatesincorrectly used theword “filtrate”’ in placeof theword*“precipitate”,
presumably becausethey were asked tofilter.

» Fartoo many candidatesdid not differentiate between theionsand the element. For example,
instead of writing Pb?* or lead ions present many of them recorded |ead as being present.

In (i), candidateswererequired to heat the sampl e strongly and were expected to observe abrown gas
evolved. Instead many candidatesfocused their observationson theremaining residue and the* popping
and sizzling” sound but made no mention of the obviousbrown gasevolved.

In (iii) (a, b), candidateswererequired to add separately aqueous (a) sodium hydroxideand (b) anmonia
dowly until in excessto asolution of the sample. Theresponsesclearly indicate very poor technique.
Apparently, many failed to add thesereagentsdrop by drop with shaking. Assuch, many failed to recognize
the solubility of the precipitatein the presence of excessof thereagent. Thistechnique should be strongly
emphasizedinthelaboratory.
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In(iv), most candidatesreported theformation of a“cloudy ydlow solution” rather thanayellow precipitate.
Thisagain pointsto poor experimenta techniques. Some candidateswere aso unableto writeabalanced
ionic equation for the reaction between Pb 2 and I ions. Ingeneral, it appearsthat studentssimply learn
fromtheir textsthetestsfor various cations/anions/gases. Teachersneed to carry out morelaboratory
exercises in qualitative analysis with their students, paying specia attention to the techniques.

Quedtion3

Inthisquestion candidatesweregivenan“extract” from astudent’snote book which outlined the procedure
used by the student to determine the volume of sodium hydroxide required to react with 25cme of three
different brandsof rust remover. Based on thisinformation, candidateswererequired to:

» Suggest apossible hypothesisthe student may have wanted to test
» Listtheapparatusand materiasrequired

» Condruct asuitablefully label ed tableto show relevant experimental resultsthe student may have
gathered

» Ligt possibleprecautionsand variablesto be controlled
» Discusswhether theresultsgathered supported or contradicted the hypothesis
Thisquestion wasgenerally poorly answered. Candidateshad great difficulty suggesting apossible

hypothesis. Mostinstead stated anaim. Teachersareurged to havethisdistinction fully discussedinclass,
utilizing appropriate examplesin order to help studentsto distingui sh between theseterms.

Candidatesa so had great difficulty differentiating between a“ precaution” and a“ variablethat needsto be
controlled”. Candidatesweresmply stating variablesand precautionswhich had absolutely no bearing on
theexperiment.
With respect to the congtruction of afully labeled table, many candidatesfailedto:

* Indicatetheinitia andfind burettereadings

* Recordburettereadingsto onedecimal place

»  Giveaminimum of twotitrereadingsfor each rust remover titrated



