
Chemistry2000BSpring2002Assignment5

Due: Thursday, April 4, noon

As in thelastassignment,youwill needto look upseveralpiecesof datain your textbook.

1. (a) How muchheatis liberatedwhen1.0043g of benzoicacid(C6H5COOH)burnsin an
excessof oxygenat constantpressure?The enthalpy of formationof benzoicacid is
� 384� 8kJ

�
mol. Assumethatthewaterproducedis in theliquid state.[7 marks]

(b) Supposethatyou measuredtheheatof combustionin a bombcalorimeter. Would you
getthesamevalueasabove?Why or why not?[2 marks]

2. After arriving at homeon a hot summerday, you realizethatnoneof your gingerale is in
therefrigerator. Thetemperaturein your apartmentis 30� C. You pour300mL of gingerale
into a glasswith a heatcapacityof 94J/K.1 You decideto addexactly the right amountof
ice to bring thetemperatureof your drink down to 4� C which,asweall know, is theperfect
temperaturefor a cold drink on a hot day. Theice in your refrigeratoris at a temperatureof
� 5� C.

(a) Neglectingheatexchangewith theroomandgiventhatgingeraleis mostlywater, what
massof ice shouldyouaddto yourdrink? [8 marks]

(b) Supposingthatyour ice cubesaregeometricallyperfectcubeswith 2.7cm sides,how
many icecubes(roundedto thenearestcube)wouldyouneed?[5 marks]

(c) Sincetherewill be someheatexchangebetweenthe room andyour drink, how will
this affect theamountof ice you have to add?Will it bemoreor lessthantheamount
calculatedin parta of this question?[2 marks]

3. (a) Calculatetheequilibriumconstantfor thereaction

CO� g��� Cl2 � g�	�
 COCl2 � g�
at 298.15K. [4 marks]

(b) Supposethataflaskis filled with 0.40atmof carbonmonoxideand0.25atmof chlorine
gasat298.15K. Whataretheequilibriumpressuresof thethreegases?[4 marks]

4. What is theminimumpressureof carbonmonoxiderequiredto make theproductionof fer-
rocene(Fe� CO� 5 � l � ) spontaneousin thepresenceof solid iron at 298.15K? [10 marks]

5. Usingdataavailablein your textbookfor bariumsulfate,calculatethestandardfreeenergy
of formationof theaqueousBa2
 ion. Thestandardfreeenergy of formationof theaqueous
sulfateion is � 744� 00kJ

�
mol. [8 marks]

1What,youmeanyouhaven’t measuredtheheatcapacitiesof yourglassesandcups?


