HONORS CHEMISTRY  FINAL EXAM REVIEW

CHAPTER 5:  GAS LAWS



  1. A balloon contains 2.1 x 10-2 m3 of nitrogen gas at a pressure of 792 mm Hg. What is the volume of the balloon in liters and the pressure in atmospheres?
a. 2.1 x 10-5 L and 1.04 atm
b. 2.1 x 10-5 L and 0.960 atm
c. 2.1 x 10-1 L and 0.960 atm
d. 2.1 x 101 L and 1.04 atm
e. 2.1 x 101 L and 0.960 atm
  2. A balloon with a volume of 13.3 L contains 0.544 moles of helium gas. What is the density of the gas?
a. 4.09 x 10-5 g/mL
b. 4.09 x 10-2 g/mL 
c. 1.02 x 10-5 g/mL
d. 1.64 x 10-1 g/mL
e. 1.64 x 10-4 g/mL
  3. At 25ºC, the density of oxygen in air is 1.31 g/L. What mass of oxygen is contained in a 12 by 12 by 8.0 ft room?
a. 25 g
b. 33 g
c. 4.6 x 102 g
d. 4.3 x 104 g
e. 3.3 x 107 g
  4. Which of the following relationships is true for gases?
a. Volume is directly proportional to temperature in Kelvin.
b. Volume is directly proportional to pressure in mm Hg.
c. Volume is directly proportional to pressure in atmospheres.
d. Volume is inversely proportional to the moles of gas.
e. Volume is directly proportional to the gas constant R.
  5. Which of the following relationships is true for gases?
a. Pressure is inversely proportional to temperature in Celsius.
b. Pressure is directly proportional to the moles of gas.
c. Pressure is inversely proportional to temperature in Kelvin.
d. Pressure is directly proportional to volume.
e. Both b and c are correct responses.
  6. Avogadro’slaw states that
a. 1 liter of any gas contains 6.02 x 1023 gas molecules.
b. the volume of a gas is directly proportional to its temperature.
c. the gas constant equals 0.0821 L ú atm/(mol ú K) for all ideal gases.
d. the volume of a gas must always be a constant.
e. equal volumes of all gases at the same pressure and temperature contain an equal number of moles.
  7. What volume does 1.00 moles of hydrogen gas occupy at standard temperature and pressure (STP)?
a. 0.0447
b. 0.0821 L
c. 22.4 L
d. 45.2 L
e. 273 L
  8. The molar masses of methane and oxygen are 16 g/mol and 32 g/mol, respectively. At the same temperature and pressure, 1 mole of methane will occupy
a. the same volume as 1 mole of oxygen.
b. four times the volume of 1 mole of oxygen.
c. twice the volume of 1 mole of oxygen.
d. half the volume of 1 mole of oxygen.
e. one fourth the volume of 1 mole of oxygen.
 9. A balloon is filled with helium gas to a volume of 1.50 L at 35ºC. The balloon is submerged in liquid nitrogen until the helium gas is cooled to -196ºC. What is the volume of the cooled balloon?
a. 8.40 L
b. 6.00 L
c. 0.268 L
d. 0.375 L
e. 0.00 L
 10. The lid is tightly sealed on an empty 2.0 L soda bottle at 25.0ºC and 732 mm Hg. If the bottle is heated to 100.0ºC, what is the pressure in the bottle?
a. 585 mm Hg
b. 2.5 mm Hg
c. 916 mm Hg
d. 2.93 x 103 mm Hg
e. 183 mm Hg
11. If 5.00 g of oxygen gas (O2) are introduced into an evacuated 2.00 L flask at 28ºC, what is the pressure inside the flask?
a. 61.8 atm
b. 0.518 atm
c. 7.72 atm
d. 0.180 atm
e. 1.93 atm
 12. The pressure in a 10.0 L flask is 932 mm Hg at 111ºC. How many moles of gas are in the flask?
a. 1.03 x 103 moles
b. 296 moles
c. 1.36 moles
d. 0.389 moles
e. 0.259 moles
 13. A 4.00 L flask contains 2.33 g of helium gas at 1520 mm Hg. What is the temperature of the gas?
a. 1.27 x 105 K
b. 167 K
c. 127 K
d. 41.8 K
e. 24.3 K
 14. 5.0 grams of dry ice, CO2(s), are sealed in an evacuated 2.0 L plastic soda bottle. What is the pressure inside the bottle when the CO2 is heated to 30ºC? 
a. 1.41 atm
b. 1.14 atm
c. 2.82 atm
d. 0.140 atm
e. 62.2 atm
15. At 21ºC, a gas cylinder containing nitrogen has an internal volume and pressure of 46.6 L and 1.50 x 102 atm. What mass of nitrogen gas is contained in the cylinder?
a. 8.11 x 103 g
b. 1.14 x 106 g
c. 2.90 x 102 g
d. 4.06 x 103 g
e. none of the above
 16. 25.0 L of hydrogen gas at 50.0 atm and 21ºC expands to 45.0 L and is subsequently heated to 35ºC. What is the new pressure?
a. 26.2 atm
b. 27.7 atm
c. 29.1 atm
d. 85.9 atm
e. 94.2 atm
 17. 0.8822 grams of a volatile compound is placed in an evacuated 2.50 x 102 mL flask. The flask is heated to evaporate the compound. At 99ºC, the pressure in the flask is 1.25 atm. What is the molar mass of the compound?
a. 86.2 g/mol
b. 116 g/mol
c. 229 g/mol
d. 257 g/mol
e. none of the above
 18. What is the density of argon gas at 25ºC and 1.00 atm?
a. 0.0110 g/L
b. 1.63 g/L
c. 19.5 g/L
d. 977 g/L
e. 1.24 x 103 g/L
 19. Which of the following pure gases has the greatest density at 1.0 atm and 300 K?
a. Ne
b. Ar
c. CO
d. CO2
e. N2
 20. An unknown gas contains 85.6% C and 14.4% H. At 0.455 atm and 425 K, the gas has a density of 0.549 g/L. What is the molecular formula for the gas?
a. CH4
b. C2H4
c. C3H6
d. C4H6
e. C4H8
 21. If 4 L of methane are burned in excess oxygen, how many liters of carbon dioxide are produced? Assume that the temperature of the reactants and products is 25ºC and the pressure of the system remains constant at 1.0 atm.
               CH4(g) + 2O2(g) → CO2(g) + 2H2O(l)
a. 2
b. 4
c. 6
d. 8
e. 12
22. Ammonia gas is produced commercially from the reaction of nitrogen and hydrogen. How many liters of ammonia can be produced from the reaction of 2.00 x 103 kg of N2 and 1.00 x103 kg of H2? Assume the reaction is 100% efficient and the product is collected at 300 K and 25 atm.
     N2(g) + 3H2(g) → 2NH3(g)
a. 7.3 x 105 L
b. 4.9 x 105 L
c. 3.3 x 105 L
d. 1.4 x 105 L
e. 7.0 x 104 L
23. A sample of carbon dioxide is collected over water at 25ºC (vapor pressure H2O(l) = 23.8 mm Hg). The CO2 and water vapor occupy a volume of 1.33 L at a pressure of 783.0 mm Hg. What mass of CO2 is present?
a. 2.39 g
b. 0.0749 g
c. 2.46 g
d. 2.54 g
e. none of the above
 24. A 10.0 L flask is used to collect 0.500 moles of N2 and 0.180 moles of O2 over water at 30ºC. What is the pressure in the flask? (vapor pressure H2O(l) = 31.8 mm Hg)
a. -30.1 atm
b. 1.65 atm
c. 1.69 atm
d. 1.73 atm
e. 33.5 atm
 25. Which of the following is not a property of gases according to the kinetic theory?
a. Gas molecules are in constant motion.
b. Collisions between gas molecules are elastic.
c. Gases consist of mostly empty space.
d. Gas molecules are not attracted to each other.
e. Gas pressure is caused by collisions between gas molecules.
 26. At a given temperature, molecules of different gases
a. have the same velocity.
b. have the same average velocity.
c. have the same average kinetic energy of translational motion.
d. have the same density.
e. have identical masses.
27. At 25ºC, the average velocity of a hydrogen molecule is 1.92 x 103 m/s. What is the average velocity of a nitrogen molecule at the same temperature?
a. 138 m/s
b. 515 m/s
c. 7.16 x 103 m/s
d. 2.67 x 104 m/s
e. none of the above
 28. If a gas effuses 2.29 times faster than Kr, what is its molar mass?
a. 16.0 g/mol
b. 28.0 g/mol
c. 36.6 g/mol
d. 55.4 g/mol
e. 126.9 g/mol
 29. In an effusion experiment, krypton is allowed to diffuse through a tiny opening into an evacuated 5.00 x 102 mL flask for 30.0 seconds, at which point the pressure in the flask is found to be 15.0 mm Hg. The experiment is repeated using an unknown gas at the same temperature and pressure. After 30.0 seconds, the pressure is found to be 30.6 mm Hg. What is the molar mass of the gas?
a. 58.7 g/mol
b. 171 g/mol
c. 12.0 g/mol
d. 41.1 g/mol
e. 20.1 g/mol
 30. Which conditions will cause the greatest deviation from the ideal gas law?
a. low pressure and low temperature
b. low pressure and high temperature
c. high pressure and low temperature
d. high pressure and high temperature
e. deviation from ideal behavior is independent of both pressure and temperature
 31. One way in which real gases differ from ideal gases is that the molecules of a real gas
a. are attracted to each other.
b. move in curved paths.
c. have no mass.
d. have no kinetic energy.
e. occupy no volume.
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