Chapter 10   Gases

1) Which of the following statements about gases is false?

A) Gases are highly compressible.

B) Distances between molecules of gas are very large compared to bond distances within molecules.

C) Non-reacting gas mixtures are homogeneous.

D) Gases expand spontaneously to fill the container they are placed in.

E) All gases are colorless and odorless at room temperature.

2) Gaseous mixtures __________.

A) can only contain molecules

B) are all heterogeneous

C) can only contain isolated atoms

D) are all homogeneous

E) must contain both isolated atoms and molecules

3) Which of the following equations shows an incorrect relationship between pressures given in terms of different units?

A) 1.20 atm = 122 kPa

B) 152 mm Hg = 2.03 × 104Pa

C) 0.760 atm = 578 mm Hg

D) 1.0 torr = 2.00 mm Hg

E) 1.00 atm = 760 torr

4) Which statement about atmospheric pressure is false?

A) As air becomes thinner, its density decreases.

B) Air actually has weight.

C) With an increase in altitude, atmospheric pressure increases as well.

D) The warmer the air, the lower the atmospheric pressure.

E) Atmospheric pressure prevents water in lakes, rivers, and oceans from boiling away.

5) In ideal gas equation calculations, expressing pressure in Pascals (Pa), necessitates the use of the gas constant, R, equal to __________.

A) 0.08206 atm L mol-1K-1
B) 8.314 J mol-1K-1
C) 62.36 L torr mol-1K-1
D) 1.987 cal mol-1K-1
E) none of the above

6) The first person to investigate the relationship between the pressure of a gas and its volume was __________.

A) Amadeo Avogadro

B) Lord Kelvin

C) Jacques Charles

D) Robert Boyle

E) Joseph Louis Gay-Lussac

7) Of the following, __________ is a valid statement of Charles' law.

A) 
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C) PV = constant

D) V = constant × n

E) V = constant × P

8) Which one of the following is a valid statement of Avogadro's law?
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C) PV = constant

D) V  = constant × n

E) V = constant × P
9) Of the following, only __________ is impossible for an ideal gas.
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B) V1T1 = V2T2
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10) The molar volume of a gas at STP is __________ L.

A) 0.08206

B) 62.36

C) 1.00

D) 22.4

E) 14.7

11) How many moles of gas are there in a 45.0 L container at 25.0°C and 500.0 mm Hg?

A) 0.630

B) 6.11

C) 18.4

D) 1.21

E) 207

12) The volume of 1.20 mol of gas at 61.3 kPa and 25.0°C is __________ L.

A) 135

B) 48.5

C) 52.4

D) 108

E) 55.7

13) Sodium bicarbonate is reacted with concentrated hydrochloric acid at 37.0°C and 1.00 atm. The reaction of 6.00 kg of bicarbonate with excess hydrochloric acid under these conditions will produce __________ L of CO2.

A) 1.09 × 102

B) 2.85 × 104

C) 1.82 × 104

D) 8.70 × 102

E) 1.82 × 103

14) The density of __________ is 0.900 g/L at STP.

A) CH4
B) Ne

C) CO

D) N2
E) NO

15) The kinetic-molecular theory predicts that pressure rises as the temperature of a gas increases because __________.

A) the average kinetic energy of the gas molecules decreases

B) the gas molecules collide more frequently with the wall

C) the gas molecules collide less frequently with the wall

D) the gas molecules collide more energetically with the wall

E) both the gas molecules collide more frequently with the wall and the gas molecules collide more energetically with the wall

16) According to kinetic-molecular theory, in which of the following gases will the root-mean-square speed of the molecules be the highest at 200°C?

A) HCl

B) Cl2
C) H2O

D) SF6
E) None.  The molecules of all gases have the same root-mean-square speed at any given temperature.

17) Which of the following is not part of the kinetic-molecular theory?

A) Atoms are neither created nor destroyed by ordinary chemical reactions.

B) Attractive and repulsive forces between gas molecules are negligible.

C) Gases consist of molecules in continuous, random motion.

D) Collisions between gas molecules do not result in the loss of energy.

E) The volume occupied by all of the gas molecules in a container is negligible compared to the volume of the container.

18) Of the following gases, __________ will have the greatest rate of effusion at a given temperature.

A) NH3
B) CH4
C) Ar

D) HBr

E) HCl

19) The root-mean-square speed of H2S at 26.0°C is __________ m/sec.

A) 334

B) 62.4

C) 468

D) 751

E) 214

20) At 333 K, which of the pairs of gases below would have the most nearly identical rates of effusion?

A) N2O and NO2
B) CO and N2
C) N2 and O2
D) CO and CO2
E) NO2 and N2O4
21) Arrange the following gases in order of increasing average molecular speed at 25°C. 


He, O2, CO2, N2
A) He < N2 < O2 < CO2
B) He < O2 < N2 < CO2
C) CO2 < O2 < N2 < He

D) CO2 < N2 < O2 < He

E) CO2 < He < N2 < O2
22) A real gas will behave most like an ideal gas under conditions of __________.

A) high temperature and high pressure

B) high temperature and low pressure

C) low temperature and high pressure

D) low temperature and low pressure

E) STP

23) Which one of the following gases would deviate the least from ideal gas behavior?

A) Ne

B) CH3Cl

C) Kr

D) CO2
E) F2
24) The van der Waals equation for real gases recognizes that __________.

A) gas particles have non-zero volumes and interact with each other

B) molar volumes of gases of different types are different

C) the non-zero volumes of gas particles effectively decrease the amount of "empty space" between them

D) the molecular attractions between particles of gas decreases the pressure exerted by the gas

E) all of the above statements are true

25) When gases are treated as real, via use of the van der Waals equation, the actual volume occupied by gas molecules __________ the pressure exerted and the attractive forces between gas molecules __________ the pressure exerted, as compared to an ideal gas.

A) decreases, increases

B) increases, increases

C) increases, decreases

D) does not affect, decreases

E) does not affect, increases

26) Sodium hydride reacts with excess water to produce aqueous sodium hydroxide and hydrogen gas:


NaH (s)  +  H2O (l)  →  NaOH (aq)  +  H2 (g)

A sample of NaH weighing __________ g will produce 982 mL of gas at 28.0°C and 765 torr, when the hydrogen is collected over water.  The vapor pressure of water at this temperature is 28 torr.

A) 2.93

B) 0.960

C) 0.925

D) 0.0388

E) 925

27) SO2 (5.00 g) and CO2 (5.00 g) were placed in a 750.0 mL container at 50.0°C.  The total pressure in the container was __________ atm.

A) 0.192

B) 4.02

C) 2.76

D) 6.78

E) 1.60

28) The root-mean-square speed of CO at 113°C is __________ m/s.

A) 317

B) 58.3

C) 586

D) 993

E) 31.5

29) Using the van der Waals equation, the pressure in a 22.4 L vessel containing 1.00 mol of neon gas at 100°C is __________ atm.  (a = 0.211 L2-atm/mol2, b = 0.0171 L/mol)

A) 0.730

B) 1.00

C) 1.21

D) 1.37

E) 0.367
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