Chemistry2000BSpring2002Assignment

Due: ThursdayApril 4, noon

As in thelastassignmentyou will needto look up severalpiecesof datain your textbook.

1. (a) How muchheatis liberatedwhen1.0043g of benzoicacid (CsHsCOOH) burnsin an
excessof oxygenat constantpressure?The enthalyy of formationof benzoicacidis
—384.8kJ/mol. Assumethatthe waterproduceds in theliquid state.[7 marks]

(b) Supposedhatyou measuredhe heatof comhustionin a bombcalorimeter Would you
getthe samevalueasabore? Why or why not?[2 marks]

2. After arriving at homeon a hot summerday, you realizethatnoneof your gingeraleis in
therefrigerator Thetemperatureén your apartments 30°C. You pour300mL of gingerale
into a glasswith a heatcapacityof 94J/K.! You decideto addexactly the right amountof
ice to bring thetemperaturef your drink down to 4°C which, aswe all know, is the perfect
temperaturdor a cold drink onahotday. Theicein yourrefrigeratoris atatemperaturef
—5°C.

(a) Neglectingheatexchangewith theroomandgiventhatgingeraleis mostlywater what
massof ice shouldyou addto your drink? [8 marks]

(b) Supposinghatyourice cubesaregeometricallyperfectcubeswith 2.7cm sides,how
mary ice cubes(roundedto the nearestube)would you need?5 marks]

(c) Sincetherewill be someheatexchangebetweenthe room andyour drink, how will
this affect the amountof ice you have to add?Will it be moreor lessthanthe amount
calculatedn parta of this questionqd2 marks]

3. (a) Calculatetheequilibriumconstanfor thereaction

CO(g) + C|2(g) = COC|2(g)
at298.15K. [4 marks]

(b) Supposehataflaskis filled with 0.40atmof carbonmonoxideand0.25atmof chlorine
gasat298.15K. Whataretheequilibriumpressuresf thethreegases?4 marks]

4. Whatis the minimum pressureof carbonmonoxiderequiredto make the productionof fer-
rocene(Fe(CO)s5)y) spontaneous the presencef solid iron at298.15K? [10 marks]

5. Usingdataavailablein your textbookfor bariumsulfate,calculatethe standardree enegy
of formationof theaqueouda?t ion. Thestandardree enegy of formationof theaqueous
sulfateion is —744.00kJ/mol. [8 marks]

lwhat,you meanyou haven’'t measuredhe heatcapacitief your glassesndcups?



