Gas law Lecture Problems

1. Consider the manometer shown below. If atmospheric pressure is 0.925 atm, what is the pressure of the gas sample in the syringe? 

2. SHOW ALL WORK. Depending on experimental details, the gas-phase reaction of xenon and fluorine can produce XeF2, XeF4, or XeF6. In one experiment, a 5.92-g sample of the gaseous product exerted a pressure of 300 torr in a 1.50-L container at 25 °C. Determine whether the product is XeF2, XeF4, or XeF6 by doing the appropriate calculation.

3. A gas bottle contains 0.250 mol of gas at 730 mm Hg pressure. If the final pressure is 1.15 atm, how many moles of gas were added to the bottle (6 points)? 
4. Consider the flasks diagramed below. What is the total pressure of the system after the stopcock between the two flasks is opened? (Assume the final volume is 3.0 L.) 
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5. A gas in a 1.0 L container has a pressure of 1.00 atm at 50.0 oC.  The gas is transferred to a 2.0 L container at a different temperature and the pressure drops to 300 torr.   What is the new temperature in oC.?
6.  A student reacts 1.50 moles of solid aluminum metal with an excess of 6.0 M sulfuric acid at 55oC and 0.445 atmospheres, and 125 liters of hydrogen gas is collected by water displacement.  What is the percent yield of this reaction?  The aqueous vapor pressure at 55oC is 0.045 atmospheres.  The other product is aluminum sulfate, but you knew that!

7. Consider the reaction: 
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The hydrogen gas is to be collected over water. If 1.50 g of zinc reacts with excess HCl what volume of hydrogen will be collected? The sample of hydrogen gas is collected at 23.0 ºC. Atmospheric pressure is 745 mmHg when the gas was collected. (Note: the vapor pressure of water is 21.0 mmHg at 23.0 ºC.) 
8. Phosgene (COCl2), a potent neurotoxin can be composed using the reaction below.

CO(g)  +  Cl2(g)  ( COCl2(g)

If a flask containing carbon monoxide and chlorine gas at a total pressure of 5.46 atm undergoes reaction to form phosgene and the final pressure of the system is 3.88 atm, what is the final partial pressure of phosgene?

9. A 12.5 L scuba diving tank contains a helium–oxygen (heliox) mixture made up of 24.2 g of He and 4.32 g of O2 at 298 K. Calculate the mole fraction and partial pressure of each component in the mixture and the total pressure of the mixture

10. List the postulate of gas kinetic theory. (b) Discuss how any of these postulates break down when a gas does not behave as an ideal gas

11. Explain Avogadro’s law using the ideas of the kinetic molecular theory.
12. At what Celsius Temperature would the unknown gas (67.6 g/mol) have an rms speed of 456.2 m/sec

13. A sample of neon gas was found to effuse at a rate that is 3 times faster than an unknown gas.  What is the molecular mass of the unknown gas
