Chapter 14

Multiple Choice
| dentify the |etter of the choice that best compl etes the statement or answers the question.
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Why is a gas easier to compress thamia lay a solid?

a. Its volume increases more under pressure thanwal eglume of liquid doe

b. Its volume increases more under pressure thanwal eglume of solid doe

c. The space between gas particles is much lesshieapace between liquid or sc
particles.

d. The volume of a gas’s particles is small compacetthié¢ overall volume of the g.

Why does the pressure inside a contafrgasoincrease if more gas is added to the confaine
a. There is an increase in the number of collisiortazben particles and the walls of 1
container.
b. There is an increase in the temperature of the
c. There is a decrease in the volume of the
d. There is an increase in the force of the collisioetsveen the particles and the walls of
container.

How does the gas propellant move whereeosal can is used?
a. from aregion of high pressure to a region of lopessur
b. from a iegion of high pressure to a region of equally higkssur
c. from aregion of low pressure to a region of highessur
d. from aregion of low pressure to a region of equiav pressur

If the volume of a container of gas isucedl, what will happen to the pressure inside timeainer?
a. The pressure will increa:
b. The pressure will not chan
c. The pressure will decrea
d. The pressure depends on the type ol

If a balloon is squeezed, what happetisetpressure of the gas inside the balloon?
a. lItincrease:
b. It stays the sam
c. It decrease
d. The pressure depends on the type of gas in theol

What happens to the temperature of a aa Wwis compressed?
a. The temperature increas

b. The temperature does not chai

c. The temperature decreas

d. The temperature becomes unpredict;

As the temperature of the gas in a balttemmeases, which of the following occurs?
a. The volume of the balloon increas

b. The average kinetic energy of the gas decre

c. The gas pressure inside the balloon incre

d. all of the abov

What happens to the pressure of a gateiastontainer if the temperature of the gas deesfa
a. The pressure increas c. The pressure decreas
b. The pressure does not chai d. The pressure cannot be predic

If 4 moles of gas are added to a contdiiraralready holds 1 mole of gas, how will thesgtee change
inside the container?



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

The pressure will be five times higt
The pressure will doubl

The pressure will be four times higt
. The pressure will not chan

Why does air escape from a tire whenitbevalve is opened?

a. The pressure outside the tire is lower than thegume inside the tir
b. The pressure outside the tire is greater thanrissspre inside the ti
c. The temperature is higher outside the tire thaidéthe tire

d. There are more particles of air outside the tiemtimside the tir

Which of these changes would NOT causecease in the pressure of a contained gas?
a. The volume of the container is increa:

b. More of the gas is added to the conta

c. The temperature is increas

d. The average kinetic energy of the gas in incre.

When the Kelvin temperature of an enclgseddoubles, the particles of the gas .
a. move faste

b. strike the walls of the container with less fc

c. decrease in average kinetic ent

d. decrease in volun

The volume of a gas is doubled while énepterature is held constant. How does the gasyseeskange?
a. Itisreduced by one he
b. It does not chang
c. Itis doublec
d. It varies depending on the type of ¢

The volume of a gas is reduced from 4 Q.5 while the temperature is held constant. Himes the gas
pressure change?
a. Itincreases by a factor of fo c. ltincreases by a factor of eig

b. It decreases by a factor of ei d. Itincreases by a factor of tv

Boyle's law states that .
a. the volume of a gas varies inversely with pres
b. the volume of a gas varies directly with pres
c. the temperature of a gas varies inversely withque
d. the temperature of a gas varies directly with pne

When the temperature and number of pestimi a gas are constant, which of the followingl$® constant?
a. the sum of the pressure and volt

b. the difference of the pressure and vol

c. the product of the pressure and voli

d. the ratio of the pressure and volt

Charles's law states that .
a. the pressure of a gas is inversely proportionédkttemperature in kelvil
b. the volume of a gas is directly proportional tat@émperature in kelvil
c. the pressure of a gas is directly proportionatddaemperature in kelvi
d. the volume of a gas is inversely proportional saémperature in kelvi

If a balloon is heated, what happenseawtitume of the air in the balloon if the presssreonstant?
a. lItincrease: c. It decrease
b. It stays the sam d. The change cannot be predic

When the pressure and number of parti€laggas are constant, which of the following soatonstant?
a. the sum of the volume and temperature in ke
b. the difference of the volume and temperature inike
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c. the product of the volume and temperature in ke
d. the ratio of the volume and temperature in kel

If a balloon is heated, what happensea@thssure of the air inside the balloon if theiuod remains
constant?
a. lItincrease: c. It decrease
b. It stays the sam d. The change cannot be predic

When the volume and number of particless gdis are constant, which of the following is @spstant?
a. the sum of the pressure and temperature in k¢

b. the difference of the pressure and temperatureliririe

c. the product of the pressure and temperature inrg

d. the ratio of the pressure and temperature in ke

As the temperature of a fixed volume gés increases, the pressure will .

a. varyinversel c. nhotchang
b. decreas d. increas
If a sealed syringe is plunged into cadder in which direction will the syringe pistonds?
a in c. No movement will occu
b. oul d. The direction cannot be predict

What happens when a piston is used teasethe volume of a contained gas?
a. Fewer gas particles exert a force on the pi
b. The piston’s pressure on the gas becomes greatethk pressure exerted by the ga
the piston.
c. Gas particles become compres
d. Gas particles leak out of the contai

A gas occupies a volume of 2.4 L at 1#4. KWhat volume will the gas occupy at 84.6 kPa?
a 4971 c. 141L
b. 25L d. 040L

If a sealed syringe is heated, in whickation will the syringe plunger move?
a. oul c. The plunger will not mowv:
b. in d. The direction cannot be predict

A sample of gas occupies 17 mL at-*112 KatWolume does the sample occupy &= 70 C?
a. 10.6 mL c. 36mL
b. 27 mL d. 8.0mL

In general, for a gas at a constant valume .
a. the pressure of the gas is inversely proportiomékttemperature in kelvi
b. the volume of the gas is inversely proportionatsdemperature in kelvil
c. the volume of the gas is directly proportionaltsotemperature in kelvi
d. the presure of the gas is directly proportional to its terature in kelvin

The combined gas law relates which ofdhewing?
a. pressure and volume ol c. volume and temperature o
b. temperature and pressure ¢ d. temperature, pressure, and voli

If a balloon containing 3000 L of gas®° @ and 99 kPa rises to an altitude where the press45.5 kPa
and the temperature is *.6 C, the volume of the ballmder these new conditions would be calculasatu
the following conversion factor ratios:

o9 16 C. 285 99
3000 L = A 3000 L = 4

455 ig i1z 455

i1z 455 d. 33 4:5
3000 L = 4 3000 Lz — =

289 9a 16 o9

What does the ideal gas law allow a ssietiot calculate that the other gas laws do not?
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a. number of mole c. volume
b. pressur d. temperatur

At a certain temperature and pressur6,rid of carbon dioxide has a volume of 3.1 L. A-B.sample of
hydrogen at the same temperature and pressure .

a. has the same m

b. contains the same number of ati

c. has a higher dens

d. contains the same number of molec

How is the ideal gas law usually written?
a. Pr c. PV=nRT
- = R
ni
b. PI d. nRT
— =nR P=
T 5
Which law can be used to calculate thebmuraf moles of a contained gas?
a. Boyle’s lawn c. ideal gas la
b. combined gas la d. Charles’s la
Which of the following is constant for blmof any ideal gas?
a. PVT c. PT
-
b. rPr d 1T
T r
At high pressures, how does the voluneeretl gas compare with the volume of an idealugaer the same

conditions?
a. Itis much greate c. There is no differenc
b. Itis much les: d. It depends on the type of g

At low temperatures and pressures, how theevolume of a real gas compare with the volofren ideal
gas under the same conditions?

a. ltis greatel c. There is no differenc
b. Itisless d. It depends on the type of g

Anideal gas CANNOT be .
a. condense c. heate
b. coolec d. compresse

Under what conditions of temperature aedgure is the behavior of real gases most likeatfhideal gases?
a. low temperature and low press c. high temperature and low press
b. low temperature and high press d. high temperature and high pres:

If the atmospheric pressure on Mt. Evaseshe-third the atmospheric pressure at sea, lthespartial
pressure of oxygen on Everest is :

a. onesixth its pressure at sea le c. one-half its pressure at sea le

b. onethird its pressure at sea le d. equalto its pressure at sea i

What happens to the partial pressure yfarxin a sample of air if the temperature is iasesl?
a. lItincrease: c. It decrease

b. It stays the sam d. The change cannot be determii

If oxygen is removed from a sample ofaiiron rusts, what happens to the partial pressurgygen in the
air?
a. lItincrease: c. It decrease
b. It stays the sam d. The change cannot be determii

If oxygen is removed from a sample ofaiiron rusts, what happens to the total presduteair?
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a. lItincrease: c. It decrease

b. It stays the sam d. The change cannot be determii

A breathing mixture used by deep-sea sliwentains helium, oxygen, and carbon dioxide. Vihtte partial
pressure of oxygen at 101.4 kPP, =82.5kPaFr-, =0.4kPa?

a. 82.9 kP c. 18.5KkP:

b. 19.3 kP: d. 101.0 kP.

When a container is filled with 3.00 madési ., 2.00 moles of (; , and 1.00 mole o, N , thespuge in the
container is 768 kPa. What is the partial presstif@, ?

a. 256 kPi c. 128 kPi

b. 128 kPi d. 192 KkPi

A box with a volume of 22.4 L contains @l of nitrogen and 2.0 mol of hydrogen ¢t 0 C. @hof the
following statements is true?

a. The total pressure in the box is 101 |

b. The partial pressures of.N anc,H are equal.

c. The total pressure is 202 k

d. The partial pressure of N is 101 kPa.

If the volume of a container of air isueeld by one-half, what happens to the partial pressf oxygen
within the container?

a. Itis reduced by or-half. c. Itis doublec
b. It does not chang d. Itis reduced by or-fourth.
______ 58. The tendency of molecules to move towegdsaof lower concentration is called .
a. suffusior c. effusior
b. suspensic d. diffusion
59, Which of the following gases will effube tmost rapidly?
a. bromine C. ammonii
b. chlorine d. hydrogel
_____ 60. Which of the following atoms would have tireatest velocity if each atom had the sameikiraergy?
a. bromine C. ammonii
b. chlorine d. hydrogel
_____61. Which of the following gases is the béstice for inflating a balloon that must remain &t#ld for a long
period of time?
a. argor c. hydrogel
b. oxyger d. neor
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The volume of a gas is 250 mL at 340.0 kPasure. What will the volume be when the pressuredsced
to 50.0 kPa, assuming the temperature remainsarfst

A balloon filled with helium has a volume d@f.8 L at a pressure of 100 kPa and a temperatuts.€= C.
What will the volume of the balloon be if the temgdere is increased to 8(>.0 C and the pressure nesmai
constant?

A gas has a volume of 590 mL at a temperati#®5.C C. What volume will the gas occupy at 0.9 C
A rigid container of (; has a pressure of 3R &t a temperature of 713 K. What is the press2é&3 K?

A 10-g mass of krypton occupies 15.0 L atespure of 210 kPa. Find the volume of the kryptbemthe
pressure is increased to 790 kPa.
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A gas has a pressure of 710 kPa a=227 C. Wil pressure be at -*7 C, if the volume doesaf@nge?
A gas occupies a volume of 140 mL at :*5.0 C%hkPa. What is the volume of the gas at STP?

A gas storage tank has a volume of:3.5 ° 1¢ menwhe temperature is 7 C and the pressure ikA81
What is the new volume of the tank if the tempemtirops to —1% C and the pressure drops to 95 kPa?

How many moles of ,I are in a flask with a vo&iof 250 mL at a pressure of 300.0 kPa and a textyve
of 300.0 K?

The gaseous product of a reaction is colleicted?25.0-L container at #7 C. The pressure ircthainer is
300.0 kPa and the gas has a mass of 96.0 g. Hoyw males of the gas are in the container?

What is the pressure exerted by 32 g f O 28.8-L container at 300 C?

A mixture of gases at a total pressure of @& &ontains I, , C,) , and,J . The partial pressurkeo€©C,
is 24 kPa and the partial pressure of tr.2 N isRE kVhat is the partial pressure of thy O ?

Use Graham’s law to calculate how much feiterine gas, I, , will effuse than chlorine gas, . , will. The
molar mass of ,'= 38.0; the molar mass of > 70.9.

How does the air pressure in a balloon charigen the balloon is squeezed? Explain why this gharccurs.

How does the pressure of an enclosed gasgidacontainer change when the gas is heated7aiExplhy
this change occurs.

Explain how pumping air into a bicycle tirelieases the pressure within the tire.
What are some of the differences betweenlayasaand an ideal gas?

What is Dalton's law of partial pressures?l&rphow this law relates to the fact that mountdimbers must
carry tanks of oxygen when scaling high peaks.

Explain why the rates of diffusion and effusifor any particular gas at constant temperaane,
proportional to the square root of the molar mdthegas.



SHORT ANSWER

62. ANS:
P, 340.0kPa
V,=V, x — =250 mLx ———— =1700 mL
: P, 50.0kPa
DIF: L2 REF: p. 419 OBJ: 14.2.1
63. ANS:
T, 33K
V: :V1 :<_:30.0L:< — :343L
T, 283K
DIF: L2 REF: p. 421 OBJ: 14.2.1
64. ANS:
T, =-55°C +273=218K
T, =30.C°C +273 = 303K
T, 33K
V,=V, x — =590mLx —— =820mL
: T, 218K
DIF: L2 REF: p. 421 OBJ: 14.2.1
65. ANS:
- 271k
P, =P, x — =340 kPax " =140 kPa
: TIK
DIF: L2 REF: p. 421 OBJ: 14.2.1
66. ANS:
P, =V, =P, =V,
210 kPax 15.0 L = 790 kF-aV,
210kPa x 1501 _
790kPa
V,=40L
DIF: L3 REF: p. 419 OBJ: 14.2.1
67. ANS:
227°C + 273 = 500 K
27°C + 273 =300 K
P, P, T0kPa _ P,
T, T, 500K 300K
300K
710 kPax ——
S00K

P, =470 kPa
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DIF: L3 REF: p. 421 OBJ: 14.2.1
ANS:

T, =35.0°C +273=308K

T, =0.0°C +273=273K

T:
V: = Pl ® V]. ®
T =P,
273K
V., =97 kPa:x 140 ml: =120 mL
) INEE = 101 kPa
DIF: L3 REF: p. 424 OBJ: 14.2.2

ANS:

T, =27°C+273 =300 KP, = 101 kPa

T, =—10°C + 273 = 263 K®, = 95 kPa

, 263K

" 300K x 95kPa

T, A
V.=P, =V, = = = (101 kP)« (3.Ex 17 N
L=Py Vs 6 = (0LKP) (

V,=326x 1C n’

DIF: L3 REF: p. 424 OBJ: 14.2.2
ANS:
1L
250 mL x =0.25L
1000 mL
P 300.0kPa = 0251
=P— = - - =0.030 mol
RT  8.31(L-kPa)(K mol) = 300.0K
DIF: L2 REF: p. 427 OBJ: 143.1
ANS:
P I00KPa = 251
n=——= — - =3.0 mol
RT  831(L -kPa)(K mol) « 300K
DIF: L2 REF: p. 427 OBJ: 1431
ANS:
1 mol O,
3290, x ——— =1mol(
© o 32:0, -
MRT  1.0mel x 831 (L -kPa)(K -mol) =« 303K
= = I:L J I:}.- J =110 kPa
o 220L
DIF: L2 REF: p. 427 OBJ: 1431
ANS:

Py, =P~ (P, +Py )=95kPa— (48 kPa + 24 kP) = 23 kPa

DIF: L2 REF: p. 434 OBJ: 144.1
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Rate. 'Rate., =.[/(70.5/33.0) =14

DIF: L2 REF: p. 436 OBJ: 14.4.2

ANS:

The air pressure increases. Squeezing reducesdlosed volume of the balloon without changing the
number of particles in the balloon. Consequentig, iumber of collisions between the particles &ed t
balloon increases.

DIF: L3 REF: p. 416 OBJ: 14.1.2

ANS:

The pressure increases when the gas is heatedskdoateasing the temperature of the gas increases
average kinetic energy of the particles in the Yégh an increase in average kinetic energy, thelicoe an
increase in the number of collisions between théghas and the container walls. In addition, besgathe
particles are moving faster, on average, the aamtigswill occur with greater force. Both factonsetincreased
frequency of collision and the increased forcehefdollisions, contribute to the increase in pressu

DIF: L3 REF: p. 417 OBJ: 14.1.2

ANS:

Adding air increases the number of gas particlgkértire. Collisions of particles with the insidalls of the
tire cause the pressure that is exerted by the@sedlgas. Therefore, increasing the number ofagdicies
increases the number of collisions, which in tumcréases the pressure within the tire.

DIF: L3 REF: p. 415 OBJ: 14.2.1

ANS:

An ideal gas is one that follows the gas laws lat@iditions of pressure and temperature. The behata
real gas deviates from the behavior of an ideg| gadicularly at low temperatures and high pressuflso,
kinetic theory assumes that the particles of aaligas have no volume and are not attracted to ahein.
This is not true for real gases. Real gases cédiglefied and sometimes solidified by cooling apglging
pressure, but ideal gases cannot.

DIF: L3 REF: p. 428 OBJ: 14.3.2

ANS:

Dalton's law of partial pressures states thatpasiant volume and temperature, the total pressieded by
a mixture of gases is equal to the sum of theglgstessures of the individual gases in the mixtMeuntain
climbers carry oxygen tanks because at high a#guthe total air pressure is much lower thanat isea
level and the partial pressure of oxygen in thésatorrespondingly lower, also. This low partiségsure of
oxygen is not sufficient to support respiration.

DIF: L3 REF: p. 433 OBJ: 14.4.1

ANS:

At constant temperature, particles all have theesamerage kinetic energy. The formula for kinetiergy is

KE = 1/2mv*. At constant temperature, the KE is constant hadselocity is proportional to the square root
of 1/m. Because the diffusion and effusion rates arethir@roportional to the velocity at which a paltics
moving, these rates are also proportional to tlhiasgroot of Ih. So the more mass a particle has, the more
slowly it will diffuse or effuse.

DIF: L3 REF: p. 435 OBJ: 14.4.2



