Chemistry2720Fall 2002Test1

Answer all questions.

Write all answersin the booklets provided.

Aids allowed: 8% x 11-inchinformationsheetcalculator
Time: 75min

Questions. 4

Marks: 61

Useful data;
R=8.314472JK lmol?

1m?3 = 1000L
To corvertdegreesCelsiusto Kelvin, add273.15.

Standardrhermodynamidroperties
at25°Candlbar
Species AH? Cp
(kd/mol) | IK Imol?
CsHg(g) —10385 736
COyg) —39351 371
CaCQys | —12069 819
CaQy —634.92 42.8
H20(g) —241.826 3358
Oz(g) 0 29.35

1. Calculatehework doneonor by thegaswhen8 mol of nitrogenis compressegothermally
andreversiblyat300°C from aninitial volumeof 1L to afinal volumeof 30mL. Assumehat
nitrogenbehaesasanidealgas.Explainthe meaningof the signof youranswer[9 marks]

2. Calculatethe heatproducedor absorbedvhen 189 of solid calcium oxide (molar mass
56.077g/mol)is completelycorvertedto calciumcarbonatdy reactionwith carbondioxide
at 25°C in a containerof fixed volume. Explain the meaningof the sign of your answer
[12 marks]

3. DoespropangCsHg) provide moreheatwhenit burnsunderconstant-pressunditionsat
400°C or at 25°C? To make thecomparisorfair, assumehatwatervapor(ratherthanliquid)
is producedn bothcases[14 marks]



4. Dichloroaceticacid (molarmass128.94g/mol) meltsat 286.5K andhasan enthalfy of fu-
sionof 12.34kJ/mol. Theliquid hasa heatcapacityof 207JK ~tmol ! while the solid hasa
heatcapacityof 18230JK 'mol~1. Waterice meltsat273.15K with anenthally of fusion
of 333.4J/g. The specificheatcapacityof liquid wateris 4.184JK~1g~1. 150g of liquid
dichloroaceticacid initially at 20°C is pouredonto a 509 ice cubeat 0°C in an insulated
cup. Whatis thefinal stateof the system?26 marks]

Note: Your answerto this questionwill be evaluatedfor clarity aswell ascorrectness.t
may be a goodideato separateoughcalculationsfrom explanationsof your reasoningoy
placingthemon facingpagesof thebooklet.



