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1.  What does Gay-Lussac’s law of combining volumes of gases state?

2.  What does Avogadro’s law state?

3.  What is the standard molar volume of a gas?

4.  You are planning an experiment that requires 0.0580 mol of nitrogen monoxide gas, NO.  What volume would you need at STP?

5.  Suppose you need 4.22 g of chlorine gas, Cl2.  What volume at STP would you need to use?

6.  What does the ideal gas law state?

7.  What is the mathematical representation for the ideal gas law?  Show how it is derived in the space below.

8.  What is the ideal gas constant?
9.  A 2.07 L cylinder contains 2.88 mol of helium gas at 22 oC.  What is the pressure in atmosphere of the gas in the cylinder?

10. A tank of hydrogen gas has a volume of 22.9 L and holds 14.0 mol of the gas at 12 oC.  What is the reading on the pressure gauge in atmospheres?

11.  How could you find molar mass from the ideal gas law?

12.  How could you find density from the ideal gas law?

Volume-Volume Calculations
13.  Xenon gas reacts with fluorine gas to produce the compound xenon hexafluoride, XeF6.  Write the balanced equation for this reaction.  If a researcher needs 2.14 L of XeF6 for an experiment, what volumes of xenon and fluorine should be reacted?  Assume all volumes are measured under the same conditions of temperature and pressure.

14.  Nitric acid can be produced by the reaction of gaseous nitrogen dioxide with water.  

3NO2 (g) + H2O (l) ( 2HNO3 (l) + NO(g)

If 708 L of NO2 gas react with water, what volume of NO gas will be produced?  Assume the gases are measured under the same conditions.
Volume-Mass and Mass-Volume Calculations
15.  Aluminum granules are a component of some drain cleaners because they react with sodium hydroxide to release both heat and gas bubbles, which help clear the drain clog.  The reaction is

2NaOH (aq) + 2Al (s) + 6H2O (l) ( 2NaAl(OH)4 (aq) + 3H2 (g)

What mass of aluminum would be needed to produce 4.00 L of hydrogen gas at STP?

16.  Air bags in cars are inflated by the sudden decomposition of sodium azide, NaN3, by the following reaction.

2NaN3 (s) ( 3N2 (g) + 2Na (s)
What volume of N2 gas, measured at 1.30 atm and 87 oC, would be produced by the reaction of 70.0 g of NaN3?

17.  What does Graham’s law of effusion state?

18.  Compare the rate of effusion of carbon dioxide with that of hydrogen chloride at the same temperature and pressure.

19.  Nitrogen effuses through a pinhole 1.7 times as fast as another gaseous element at the same conditions.  Estimate the other element’s molar mass, and determine its probable identity.

