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KEY
1. Scientists study matter by making ___observations____ that are then formulated into _____laws_____.

2. An explanation of observations based on the microscopic world is a ___model___ or ___theory____.


3. What happens to a gas sample’s volume when you cool the gas?



it decreases (gets smaller)

4. What is the model called that is used to explain gas behavior?



the kinetic molecular theory
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5. One property of a gas is that it exerts ____pressure_____ on its surroundings.

6. What causes the can to crumple?



atmospheric pressure


7. What is a barometer?



a device that measures atmospheric pressure


8. What keeps the mercury in the tube?



the pressure exerted by the atmosphere on the surface of the mercury in the dish

9. Atmospheric pressure results from what?



the weight of the air


10. What atmospheric event often accompanies a drop in atmospheric pressure?



a storm

11. The pressure units mm Hg (or torr) are based on the _____height________ of the mercury column.

12. How many torr are there in one standard atmosphere? _760 torr_ How many psi in 1 atm? 14.69 psi
13.2

13. Boyle’s experiments revealed that, as the pressure on a gas increases, its volume __decreases__.

14. What happens if the pressure is doubled?


the volume is halved

15. Write the equation for Boyle’s law.


PV = k

16. When pressure and volume are plotted on a graph together, is the line curved or straight? _curved_


We say that pressure and volume are ___inversely_____ ___proportional___; when one increases, 


the other ___decreases___. 

17. To use Boyle’s law, what two things must NOT change?



temperature of gas; amount of gas (i.e., moles of gas)
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18. Charles’s experiments showed that as the temperature of a gas increases, its volume __increases__.

19. What eventually happens when we cool a gas enough?


it liquefies (becomes a liquid)
20. When we extrapolate the lines on a volume vs. temperature graph, they converge to the same point.

The temperature at this point is _–273oC (0 K)__ and is called ___absolute_____ __zero__.


21. What must remain constant for Charles’s law to hold?



the pressure of the gas; the amount of gas (i.e., moles of gas)

13.4


22. When the number of moles of gas is doubled, what happens to the volume, as long as temperature and



pressure remain constant?



volume doubles


23. The relationship between moles of a gas and its volume is called what?



Avogadro’s law
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24. What is R called, and what is its value?



the universal gas constant; R = 0.08206 L-atm/mol-K

25. Write the formula for the ideal gas law.



PV = nRT

26. What does the n stand for in the ideal gas law?



number of moles of gas

27. Real gases conform to the ideal gas law under what conditions?


low pressures and high temperatures

28. If a problem has units that differ from those that are “built in” to the value for R, we must first:



convert to the appropriate units

29. The combined gas law combines Boyle’s and Charles’s laws. Write the formula for the combined gas 

law.
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30. When does the combined gas law hold? 



when the number of moles is constant

13.6


31. Why don’t deep sea divers use normal air in their breathing tanks?



nitrogen in normal air dissolves in blood; 


this could lead to the “bends” if diver surfaces rapidly


32. Why is helium used in scuba tanks?



helium isn’t very soluble in blood


33. Studies of gaseous mixtures show that each component behaves ___independently____.


34. What is meant by a gas’s partial pressure?



the pressure that the gas would exert if it were alone in the container

35. Write the Dalton’s law of partial pressure equation for a mixture of three gases.
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36. For a mixture of ideal gases, it is the total number of _moles__ of particles that is important, not the 


___identity_______ of the particles.

37. List two important things about ideal gases.


volume of individual gas particles is insignificant; forces between particles are not important

38. When collecting oxygen gas by displacement of water, the gas in the bottle is really a mixture of what?



water vapor and oxygen


39. Why does the vapor pressure of water increase with temperature?



water molecules are more likely to escape from hot water than cold; 


more molecules = more pressure

13.7


40. Which is the most useful of all of the equations for the gas laws?



the ideal gas law


41. Under what conditions do gases NOT obey the ideal gas law?



high pressure and/or low temperature


42. What two things does a successful model do?



explains known behavior; predicts correctly the results of future experiments
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43. According to the kinetic molecular theory, gases consist of _____tiny______ particles that have



essentially __zero__ volume. The particles are constantly ___moving_____ and do not attract or



__repel___ each other. The average kinetic energy of these particles is directly proportional to the 



___Kelvin______ temperature of the gas.
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44. What does the temperature of a gas reflect?



how rapidly, on average, the individual particles are moving


45. The Kelvin temperature of a gas is directly proportional to what?



the average kinetic energy of the gas particles


46. What happens to the impacts as the temperature increases and as particle speeds increase?



impacts become more forceful


47. What does the kinetic molecular theory predict will happen to the volume of a gas as we raise its



temperature at constant pressure?



theory predicts it will increase
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48. What two assumptions have we made about the particles of an ideal gas?



they have zero volume; they have no attractions for each other


49. Under what two conditions will the facts that real gases take up space and attract each other become



important?



small volume; high pressure
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50. The molar volume of an ideal gas is 22.4 L at:



STP (standard temperature and pressure)


51. In a gas stoichiometry problem, what must we use if the conditions of the problem are different from



STP?



the ideal gas law

(PV = nRT)
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