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Pretest 2.1 2015 version 

 

Section I  Getting H 

1. Some automobiles and buses are equipped to burn propane gas, C3H8, as a fuel. 
  

The complete combustion of propane is shown by the following chemical equation: 
  

 
  

Given the following heats of formation. 
  

   H2(g)  +   O2(g)    H2O(g)  H = 242.0  

  

   C(s)  +  O2(g)    CO2(g)   H = 393.5  

  
a) What is the heat of formation of propane? 

  

   3 C(s)  +  4 H2(g)    C3H8(g)  H = ? 
 
 
 

b) Express your answer in (a) in kJ/mole of C 
 

 
 

c) How much heat would be either released or absorbed (specify) if 4.4 g of propane were 
formed from carbon and hydrogen? 

 
2. from January 2014 exam: 
There is a ΔH (heat of vaporization) associated with the evaporation of CCl4(l).  
 
a) Write a simple equation to represent the evaporation of CCl4(l). 
 
 
b) Use the following thermochemical equations to calculate the heat of vaporization of CCl4(g): 
 

C(s) + 2 Cl2(g)  CCl4(l)  ΔH = -139.5 kJ 

C(s) + 2 Cl2(g)  CCl4(g) ΔH = -103.2 kJ 
 

c) Plot the enthalpy versus progress of reaction graph and locate CCl4(l) and CCl4(g) on the graph.  Clearly 
label both axes. 
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3. Consider the following combustion reaction of ethanol: 
 

C2H5OH(l) + 3 O2(g)  2 CO2(g) + 3 H2O(l) + 1371 kJ 

 
Calculate the energy of the bond in  diatomic oxygen gas (O2)   
 
 

 

Section II: Routine Calorimetry Problems(One of each type) 

 

1. You only have to burn 1.000 grams of octane(C8H18-found in 

gasoline) to raise the temperature of 1000.0 grams of water from 

20.00 to 31.42 
o

C. Calculate the molar heat of combustion of octane. 

 

   
 

2. Nacho chips are very calorie-intensive: their H is -20.49 kJ per gram. 

If only 6.00 grams of chips are burned in a calorimeter containing 5.00 L originally at 19.30 
o

C, what maximum temperature will the water attain?  
 

   

 

3. When a calorimeter was filled with 20.0 mL of 3.00 mol/L hydrochloric acid, HCl(aq), and 

50.0 mL of 1.20 mol/L sodium hydroxide, NaOH(aq), the temperature rose from 22.4°C to 

29.8°C. 

 

What was the molar heat of neutralization of HCl(aq)? 

(Assume the density and specific heat for all solutions to be equal to that of water, and 

ignore the water created by the reaction.) 

 

   

 

4.  

Specific Heat Capacities of Some Common Substances (J/g°C) 

Silver  0.238 Lead  0.159 Ice (solid) 2.06 

Iron  0.453 Nickel  0.105 Glass  0.84 

Copper 0.385 Gold  0.130  

 

 Someone had to find the identity of an unknown solid. The investigator placed this 

solid in 100.0°C water and allowed it to heat up to the temperature of the water. She then 

Bond Energy (kJ/mol) Bond Energy (kJ/mol) 
H – H  436 C = O 805 
H – O  460 C – C  347 
H – C  413 C = C 607 
C – O  358 C C 839 
O – O  204   

http://images.google.com/imgres?imgurl=http://adweek.blogs.com/photos/uncategorized/nachos.jpg&imgrefurl=http://adweek.blogs.com/adfreak/2006/09/more_than_you_w.html&h=600&w=800&sz=106&hl=en&start=7&um=1&usg=__U8fqOtFrUwL3xAGjKPrcTecy7vQ=&tbnid=oGly0FmBozopAM:&tbnh=107&tbnw=143&prev=/images?q%3Dnachos%26um%3D1%26hl%3Den%26safe%3Doff%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7ADBF%26sa%3DG


 

3 | P a g e  

 

placed the hot metal in a calorimeter containing cool water and collected the data 

recorded in the data table below. 

 

Mass of the unknown solid 52.8 g 

Temperature of the hot water bath 100.0°C 

Initial temperature of the water in the calorimeter 21.3°C 

Final temperature of the water in the calorimeter 26.0°C 

Volume of the water in the calorimeter 90.0 mL 

 

Using the data given and the table of Specific Heat Capacities, determine the 

identity of the unknown solid. (modified from June 1993) 

 

  

 

 

 

Section III Problems With a Twist or Two 

 

5. Pure 20.5
0

C alcohol (density 0.791 g/ml; specific heat 2.4 J/g
o

C ) is added to 350 ml of 5.0 
o

C water to create a mixture with a temperature at 18.0
0

C. What will be the % of alcohol (by 

volume) in such a mixture? 

 

-  

 

6. 500.0 g of 1010 
o

C copper and 400.0 g of 935
 o

C iron were added to a 2.0 L bucket of ice 

cold water(0.0
o

C). How hot did the water get?  

Copper’s specific heat = 0.39 J/g
o

C. 

 Iron’s specific heat = 0.45 J/g
o

C. 

  
 

For flashback topics, see strike package. 


