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March 28, 2006
Data:  specific heat of water = 4.184 J/g K, heat of vaporization of water = 43.9 kJ/mol

1. (6 points) A 45.7 gram chunk of an alloy was heated to 250oC and dropped into a beaker containing 50.00 g of water at 35.9oC.  5.33 g of the water evaporated, what was the specific heat of the alloy?  (Hint:  Think about what the final temperature of the system must be.)
2. (8 points)  Toluene, C7H8, is used in the manufacture of explosives such as TNT (trinitrotoluene).  A 1.500 g sample of liquid toluene was placed in a bomb calorimeter along with excess oxygen.  When the combustion of the toluene was initiated, the temperature of the calorimeter rose from 25.000oC to 26.413oC.  The products of the combustion were CO2(g) and H2O(l), and the heat capacity of the calorimeter was 45.06 kJ/oC.  The reaction was C7H8(l)  +  9 O2(g)  (  7 CO2(g)  +  4 H2O(l)
a. How many joules were liberated by the reaction
b. What is the enthalpy of combustion in J/mol?
3. (6 points) Copper metal can be obtained by heating copper oxide, CuO, in the presence of carbon monoxide, CO, according to the following reaction:

CuO(s)  +  CO(g)  (  Cu(s)  +  CO2(g)
Calculate the Ho in kilojoules using the following data
2 CO(g)  +  O2(g)  (  2 CO2(g)

Ho = -566.1 kJ

2 Cu(s)  +  O2(g)  (  2 CuO(s)

Ho = -30.5 kJ
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Data:  specific heat of water = 4.184 J/g K, heat of vaporization of water = 43.9 kJ/mol

1. (6 points) A 45.7 gram chunk of an alloy was heated to 250oC and dropped into a beaker containing 50.00 g of water at 41.7oC.  7.33 g of the water evaporated, what was the specific heat of the alloy?  (Hint:  Think about what the final temperature of the system must be.)
2. (8 points)  Toluene, C7H8, is used in the manufacture of explosives such as TNT (trinitrotoluene).  A 1.500 g sample of liquid toluene was placed in a bomb calorimeter along with excess oxygen.  When the combustion of the toluene was initiated, the temperature of the calorimeter rose from 25.000oC to 26.413oC.  The products of the combustion were CO2(g) and H2O(l), and the heat capacity of the calorimeter was 45.06 kJ/oC.  The reaction was C7H8(l)  +  9 O2(g)  (  7 CO2(g)  +  4 H2O(l)

a. How many joules were liberated by the reaction
b. What is the enthalpy of combustion in J/mol?
3. (6 points) Show how the equations
2 N2O4(g)  (  4 NO2(g)


Ho = +115.86 kJ

2 NO(g)  +  O2(g)  (  2 NO2(g)

Ho = -113.14 kJ

Can be manipulated to give DHo for the following reaction
2NO(g)  +  O2(g)  (  N2O4(g)
