Mass and Volume Problems

1.0 atm = 760 mm Hg = 101.3 kPa = 14.7 psi



1. Sublimation occurs when a solid turns into a gas without going through the liquid state. Though it is a physical change, we can still use an equation to represent it. Carbon dioxide is one of a few materials that undergo sublimation. Solid CO2 is referred to as dry ice. 
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If you have a 23.6 g sample of dry ice, calculate the volume of gaseous CO2 upon complete sublimation at STP. What would the volume be at 20 C and 780 mm Hg

2. Iron (III) oxide can be reduced to iron in the following unbalanced equation:
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A) Write the balanced equation.

B) If you want to reduce 120.0 g of Fe2O3, what volume of CO2 would you form at STP? at 14.0 psi and 15 C.

3. Gasoline is made up of primarily octane. The combustion of octane (C8H18) with O2 produces CO2 and H2O. A gallon of octane has a mass of 2,660 g.

A) Write the balanced equation for the combustion of octane.

B) What is the volume of the CO2 released at STP? at 95 kPa and 22 C?

4. Photosynthesis uses the energy from light to convert CO2 and water into oxygen gas and glucose, C6H12O6. 

A) Write the balanced equation for photosynthesis.

B) If a maple tree’s leaves synthesize 500.0 g of glucose over the period of a week, calculate what volume of CO2 would be consumed at STP? at 106.4 kPa and 15 C?

5. Archaebacteria live in extreme environments that most microorganisms cannot survive. These bacteria can synthesize the gas, methane (CH4) and water from hydrogen and CO2. 

A) Write the balanced equation.

B) If these bacteria consume 5.76 g of CO2, calculate the volume of methane can be generated at STP? At 102.3 kPa and 30 C?

6. In addition to carbon dioxide, water and oxygen, plants require a source of nitrogen to synthesize amino acids. The nitrogen in the atmosphere, N2 cannot be used. Luckily there are friendly bacteria that use the enzyme nitrogenase to convert atmospheric nitrogen into a usable form of nitrogen by the following (simplified) reaction:

N2(g) + 3H2 ( 2 NH3
If 3.5 g of ammonia is formed in a month, calculate

A) the volume of nitrogen consumed at STP. 

B) The volume of nitrogen consumed at 0.95 atm and 12 C.

7. The evaporation of water can be represented by the equation below:
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A) If 12.0 g of water evaporate, what would be the volume of water vapor generated at STP? at 100 C and 700 mm Hg?

B) The density of liquid water is 1.00 g / cm3. There are 1,000 cm3 in a liter. Calculate how much more distance there is between water molecules as a vapor compared to when water is a liquid. You can express your answer as a ratio. (Hint: units of volume are in cm3 whereas units of distance are in cm)

