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thiosulfate,Na,SO,andhydrochloricacid,HCl.

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

Since thesolid sulfurproductisinsoluble,therate canbe determined bymeasuring the time

it takesfortheclearsolution to turn off‐whiteorpaleyellowuntil theXmarkonawhite tile

belowtheflaskcannolongerbeseen.



mark

﴾a﴿ Determine themassofsodium thiosulfate needed tomake500.0cmofa

0.1500moldm‐solution.
[2]

﴾b﴿ Explainhowtomake the0.1500moldmsolutioninavolumetricflask. [3]



﴾Question1continued﴿

﴾c﴿ Suggesthowtomakea 100.0cmsolutionof0.03000mol dm‐sodiumthiosulfatefrom

theoriginal0.1500moldm‐3solution. [3]

﴾d﴿ Thestudentrecordedthefollowingdata

ReactionTime

Na,S,O3
s±0.1s

concentration

﴾mol dm‐3﴿
Trial1 Trial2 Trial3 Trial4 Trial5 Average



Reaction Time

Na,S,O3
s±0.1s

concentration

﴾mol dm‐3﴿
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 madeas accurately aspossiblefromsolid

sodium thiosulfatebyweighing the appropriatemasswithabalancethat can measure

toonehundredth ofa gram﴾±0.01g﴿,rather thanby dilutionofa stocksolution.

Explainwhy thepercentage uncertaintiesofconcentrations increaseas the

concentrationsdecrease. [1]



﴾Question 1 continued﴿

﴾e﴿ State one safety concern foraprodustof this experiment and oneprecaution that

shouldbe taken.
[2]

Safety Concern:

Precaution:



2. A studentwas given amixture to separate and collect theindividual components.

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

The studentobserved theoriginal mixtureand madethefollowinghypothesis.

"The ironwould have thelowestpercentbymassbecause it appeared tobepresent inthe

smallestquantity.

﴾a﴿ Suggestasetofexperimental stepsrequired toobtainpure samplesofeach

componentof the mixture. [4]

﴾b﴿ Thefollowingdatawerecollected.



﴾b﴿ The following datawerecollected.

Substance Mass in g±0.01g Percentagecomposition%

Mixturebeforeseparation 5.62 N/A

Iron afterseparation 2.17

Sand afterseparation 1.98

Salt after separation 1.80 32.0%

Calculate thepercentcompositionof theiron andsand in themixture [1]

﴾This question continues on the following page﴿



﴾Question2continued﴿﴿

﴾c﴿ Thepercentages in﴾b﴿addup to more than 1oo.Suggestareason thatwould explain

theseresults and how toreduce oreliminate this issue. [2]

Reason:

ReduceorEliminate:

﴾d﴿ Theresultsdid not support the original hypothesis.Suggestwhy the hypothesiswas

incorrect. [1]



3. A colorimetry experimentwas conducted on a seriesof solutionsof copper�ll﴿ sulfate,CuSO4

The absorbanceversus concentration data were graphed.

﴾a﴿ Drawa lineofbestfitin thegraph,extrapolatingbeyond thedatagiven. [2]
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Concentration of copper﴾ll﴿ sulfate/mol dm‐3

﴾b﴿ State themathematicalrelationshipbetweenabsorbanceandconcentration [1]

﴾C﴿ Deduce theequation thatrelates the absorbance toconcentration,including thevalue

[2]oftheconstant.



﴾C﴿ Deduce theequation thatrelates theabsorbance toconcentration,including thevalue

[2]oftheconstant.

﴾d﴿ Estimatetheabsorbancevalueofa0.600moldmCuSOsolution. [1]


