Chemistry2000Spring2001SectionB Assignmentd

Due: ThursdayApril 5,10:50a.m.

Note: You mayhave to huntaroundyourtextbookfor relevantdata.Most of thedatayou needcanbefound
in theappendices.

1. Calculatethe solubility of magnesiuniydroxidein

(a) neutralwater[7 marks],and
(b) apH 4 buffer [4 marks].

2. Thesolubility of GaFs is 0.02g/L.! Calculatethe solubility productof this compound[6 marks]

3. Maplesugaris madeby evaporatingvaterfrom sap.Sugamaplesapis approximately98%waterby
weight.

(a) How muchsapdoesit take to make 1 kg of maplesugar?3 marks]

(b) Maplesapis typically hanestedat5°C. How muchheatwouldit take to producel kg of maple
sugarstartingfrom sapat 5°C? Assumethatthethermalpropertief saparesimilar to thoseof
water [6 marks]

(c) In atraditional productionfacility, the heatrequiredis provided by burningwood. Dry wood
typically providesabout4 MJ of heatfor every kg burned. Assumingthatno heatis lost to the
ernvironment,how muchwood mustbeburnedto producel kg of maplesugar?2 marks]

4. (a) Calculateeheamountof heatreleasedvhen10g of sodiummetalreactswith anexcessof water
[6 marks]

Note: Yourtextbookdoesnotgive enthalpie®f formationfor individualaqueousons. Ratherit

givesenthalpiegor dissohedionic compoundsln thiscaseyouwill havetoimaginecombining
the sodiumandhydroxideionsinto NaOH5q to usethetablein your textbook.

(b) Supposéhatthereactionoccursin abealer containing400g of waterandthatall of the heatis
heldin thewater If theinitial temperaturef thewaterwas15’C, whatis thefinal temperature?
[4 marks]

(c) Sincethe reactionproduceshydroxideions, the solutionbecomesasic? Calculatethe pH of
thesolutionat25°C. Thedensityof wateratthis temperaturés 0.9971g/mL. [5 marks]

1| got this value from the CRC Handbook. They saythat this is the solubility in “cold water”. Sincesolubility varieswith
temperaturethey shouldprobablydo betterthanthatandgive usthe actualtemperatureHowever, it isn’t necessaryo know the
temperatureo calculatea solubility product.

2Sodiumis analkali metalandalkali is anold word for base.



