
Chemistry2000Spring2001SectionB Assignment4

Due: Thursday, April 5, 10:50a.m.

Note:Youmayhave to huntaroundyourtextbookfor relevantdata.Mostof thedatayouneedcanbefound
in theappendices.

1. Calculatethesolubility of magnesiumhydroxidein

(a) neutralwater[7 marks],and

(b) apH 4 buffer [4 marks].

2. Thesolubility of GaF3 is 0.02g/L.1 Calculatethesolubility productof this compound.[6 marks]

3. Maplesugaris madeby evaporatingwaterfrom sap.Sugarmaplesapis approximately98%waterby
weight.

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

(b) Maplesapis typically harvestedat5
�
C. How muchheatwould it take to produce1kg of maple

sugarstartingfrom sapat5
�
C?Assumethatthethermalpropertiesof saparesimilar to thoseof

water. [6 marks]

(c) In a traditionalproductionfacility, the heatrequiredis provided by burning wood. Dry wood
typically providesabout4MJ of heatfor every kg burned.Assumingthatno heatis lost to the
environment,how muchwoodmustbeburnedto produce1kg of maplesugar?[2 marks]

4. (a) Calculatetheamountof heatreleasedwhen10g of sodiummetalreactswith anexcessof water.
[6 marks]

Note:Yourtextbookdoesnotgiveenthalpiesof formationfor individualaqueousions.Rather, it
givesenthalpiesfor dissolvedioniccompounds.In thiscase,youwill haveto imaginecombining
thesodiumandhydroxideionsinto NaOH� aq� to usethetablein your textbook.

(b) Supposethatthereactionoccursin abeaker containing400g of waterandthatall of theheatis
heldin thewater. If theinitial temperatureof thewaterwas15

�
C, whatis thefinal temperature?

[4 marks]

(c) Sincethe reactionproduceshydroxideions, thesolutionbecomesbasic.2 CalculatethepH of
thesolutionat25

�
C. Thedensityof waterat this temperatureis 0.9971g/mL. [5 marks]

1I got this value from the CRC Handbook. They say that this is the solubility in “cold water”. Sincesolubility varieswith
temperature,they shouldprobablydo betterthanthatandgive ustheactualtemperature.However, it isn’t necessaryto know the
temperatureto calculateasolubility product.

2Sodiumis analkali metalandalkali is anold word for base.


