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thiosulfate,NaSO,and hydrochloricacid,HCl.

NaSO﴾aq﴿+2HCl�aq﴿→S﴾s﴿+2NaCl�aq﴿+SO﴾g﴿+HO﴾l﴿

Since thesolidsulfurproductisinsoluble,theratecanbedeterminedbymeasuring thetime

it takesfortheclearsolutiontoturnoff‐whiteorpaleyellowuntil theXmarkonawhite tile

belowtheflaskcannolongerbeseen.



mark

﴾a﴿ Determine themassofsodium thiosulfateneeded tomake500.0cm?ofa

0.1500moldm‐3solution.
[2]

﴾b﴿ Explainhowtomakethe0.1500moldm‐solution inavolumetricflask. [3]



﴾Question1continued﴿

﴾c﴿ Suggesthowtomakea100.0cmsolutionof0.03000mol dm‐sodiumthiosulfatefrom

theoriginal0.1500moldm‐solution. [3]

﴾d﴿ Thestudentrecordedthefollowingdata

ReactionTime

Na,SO
s±0.1s

concentration

﴾mol dm‐3﴿



﴾d﴿ Thestudentrecorded thefollowingdata

Reaction Time

Na,S,O3
±0.1s

concentration

﴾.wp jow﴿
Trial1 Trial2 Trial3 Trial4 Trial5 Average

0.1500±0.08% 21.1 19.7 18.1 17.3 19.4 19.1±1.5

0.120±0.1% 26.4 24.8 26.9 26.2 25.1 25.9±0.9

0.0900±0.1% 33.8 32.4 31.5 30.8 32.6 32.2±1.2

0.0600±0.2% 48.3 49.3 45.9 46.4 44.6 46.9±1.9

0.0300±0.4% 96.2 95.8 97.9 95.9 93.7 95.9±1.0

Thesolutionsofsodium thiosulfatewere infact,all made asaccuratelyaspossible

from thesolidsodium thiosulfatebyweighing the appropriatemasswithabalance that

can measure toonehundredthofa gram﴾±0.01g﴿,rather thanby dilutionofa stock solution.

﴾i﴿ Explainwhy thepercentuncertaintiesofconcentrationsincrease as the



0.0600±0.2% 48.3 49.3 45.9 46.4 44.6 46.9±1.9

0.0300±0.4% 96.2 95.8 97.9 95.9 93.7 95.9±1.0

Thesolutionsofsodium thiosulfatewere infact,all madeasaccuratelyaspossible

fromthesolidsodium thiosulfatebyweighing theappropriatemasswith abalance that

can measure toone hundredthofa gram ﴾±0.01g﴿,rather thanby dilutionofa stock solution.

﴾i﴿ Explainwhy thepercentuncertaintiesofconcentrationsincrease asthe

concentrationsdecrease.
[1]



Estimate therateof thereactionfor0.1500mol dm‐,giving thecorrect units. [2]

﴾e﴿ Agraphof the averagevalueswasproduced.Draw a curveof best fit through the data

in the graph. [1]
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e﴿ A graphof the averagevalueswasproduced.Drawa curveof best fit through the data

inthegraph. [1]
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0 0.020.040.060.080.10.120.140.16

Concentrationofsodium thiosulfate,Na,S,O/mol dm‐3

﴾This question continues on the following page﴿



﴾Question 1continued﴿

﴾f﴿ Additional datawereobtainedbya differentstudentusing thesamesolutionsand

identical equipment.

Na,S,O,
Reaction time/s±0.1s

concentration

﴾mol dm‐﴿ Trial 1

0.1500±0.08% 24.2

0.120±0.1% 28.6

0.0900±0.1% 36.9

0.0600±0.2% 50.4

0.0300±0.4% 98.2

first student.
[2]



﴾g﴿ State onesafetyconcern foraproductof thisexperimentand aprecaution thatshould

betaken.
[2]

SafetyConcern:

Precaution:



2. Astudentwasgivenamixture toseparateand collect the individual components.

The mixture contained sand,SiO﴾s﴿,sodium chloride,NaCl﴾s﴿,and iron filings,Fe﴾s﴿.

The studentobserved the original mixtureand made thefollowinghypothesis.

The iron would have the lowestpercentbymassbecauseitappeared tobepresentin the

smallestquantity.

a Suggestasetofexperimental stepsrequired toobtainpuresamplesofeach

componentof the mixture. [4]

﴾b﴿ Thefollowingdatawerecollected.



﴾b﴿ The followingdatawerecollected.

Substance Mass in g±0.01g Percent Composition

Mixturebeforeseparation 5.62 N/A

lron afterseparation 2.17

Sand afterseparation 1.98

Salt after separation 1.80 32.0%

Calculate thepercentcompositionof the iron and sand in the mixture [1]

﴾This question continues on the following page﴿



﴾C﴿ Thepercentages in﴾b﴿addup tomore than 10o.Suggestareason thatwouldexplain

theseresultsandhowtoreduceoreliminateit. [2]

Error:

ReduceorEliminate:

﴾d﴿ Theresultsdid not support theoriginal hypothesis.Suggestwhy thehypothesiswas

incorrect. [1]

﴾e﴿ Ina differentexperiment,thestudentsneeded toseparatea mixtureofmethanol and



﴾d﴿ Theresultsdid not support theoriginal hypothesis.Suggestwhy thehypothesiswas

incorrect. [1]

﴾e﴿ Ina differentexperiment,the studentsneeded toseparate a mixtureof methanol and

butan‐1‐ol.State thebestmethod toseparate thismixture and thephysicalproperty

usedfortheseparation. [2]

Separationmethod:

Physical property:



3.
A colorimetry experimentwas conducted on a seriesof solutions of copper﴾ll﴿ sulfate,CuSO4

The absorbanceversus concentration data weregraphed.

﴾a﴿ Drawabest fit linein thegraphbelow,extrapolatingbeyond thedatagiven. [2]
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﴾b﴿ Statethemathematicalrelationshipbetweenabsorbanceandconcentration. [1]

﴾C﴿ The instrumentused can collectabsorbance orpercent transmittance ata specific

wavelength.Outlinewhya specificwavelength mustbe selected. [1]

﴾Thisquestion continueson the following page﴿



﴾Question3continued﴿

﴾d﴿ Deduce the equation thatrelates the absorbance to concentration including thevalue

of the constant. [2]

﴾e﴿ Estimatetheabsorbancevalueofa0.6o0moldm‐CuSOsolution. [1]

﴾f﴿ Predictthedifference,ifany,betweenreading theabsorbancevalue forthe



﴾e﴿ Estimatetheabsorbancevalueofa0.600mol dm‐CuSOsolution. [1]

﴾f﴿ Predictthedifference,ifany,betweenreading theabsorbancevalue forthe

0.60omol dm‐CuSOsolution from the graph and calculating itusing the equation in�d﴿.[1]

﴾g﴿ Thecopper﴾ll﴿sulfatesolution isblue.Deduce theoptimumwavelength to usefor

colorimetry,using section15of thedata booklet. [1]


