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Practice Test Chapter 10
Gas Laws

Part I: Circle the letter of the best annswer(s). No calculators are allowed on this portion of the
practice test!

Target 1: | can describe the general characteristics of gases as compared to the other
states of matter, and list the ways in which gases are distinct.

py 1. Circle all of the true statements below.
(@ Gases are more easily compressed than either liquids or solids.
b. There is more attractive forces between gaseous particles than liquid
particles.
c. Gases tend to be more dense than solids.
d. Gases have less space between particles than liquids.
e. The properties of liquids are more affected by pressure than gases.

Target 2: | can define atmosphere, torr, mmHg and pascal, the most common
units in which pressure is expressed. | can also describe how a barometer
and a manometer work.

2. Which of the following is/are TRUE statements?
a. tatm=1torr
@ 1 torr =1 mmHg
c. 1 mmHg =1 mmH0
d. The higher the atmospheric pressure, the lower the column of Hg in a barometer.
e. Manometers measure gas pressure only whereas barometers measure gas
pressure and temperature.

L@

Target 3: | can describe how a gas responds to changes in pressure, volume,
temperature, and quantity of gas.

D 3. Consider a sample of gas confined at constant temperature and volume in
the closed system. If more of this same gas is added at constant
temperature, what effect is observed on pressure and average molecular
velocity?

a. Both pressure and average molecular velocity increase.

b. Pressure decreases and average molecular velocity remains the same.

c. Pressure remains the same and average molecular velocity increases.
(d) Pressure increases and average molecular velocity remains the same.

e. Pressure remains the same and average molecular velocity decreases.
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a metal tank then heated from 250 K to 300 K?
a. The density of the sample decreases.
b. The volume of the sample increases.
(€ The pressure of the sample increases.
d. The mean distance between molecules increases.
e. The number of molecules in the container increases.

"8 5. When a sample of oxygen gas in a closed container of constant volume is
heated until its absolute temperature is doubled, which of the following is

also doubled?
a. The density of the gas.
(B. The pressure of the gas.
c. The average velocity of the gas molecules.

d. The number of molecules per cm3.
e. The potential energy of the molecules.

Target 4: | can use the gas laws, including the combined gas law, to calculate
how one variable of a gas (P, V, n, or T) responds to changes in the one or
more of the other variables.

£ 6 A sample of ideal gas was heated at constant volume from 25°C to a

temperature sufficient to exactly double the pressure. What was the volume

of the gas sample?

22 4 liters

20.5 liters 9 _7D
24.4 liters PV =Y
44 8 liters

cannot be determined

oo s

Y 7. A gas occupies a 1.5 liter container at 25°C and 2.0 atm. If the gas is

transferred to a 3.0 liter container at the same temperature, what will be the

new pressure?

(ay 1.0atm / _m

b. 2.0atm A =hu,
c. 3.0atm

Which describes a change that occurs when a sample of nitrogen is sealed in

¢ o Gaat)( 150 = (B )0

6 8. Of the following, is a valid statement of Charles’ law.
a. P/T = constant / ~
(B V/T = constant B T Lo (e
¢. PV = constant b D - 1 4‘
d. V =constant * n ,
] A USSW‘C ony o~
V= tant ¢ P \/ J ;
e constan l _ \’L }L
=
'
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Target 5: | can use the ideal-gas equation to solve for one variable (P, V, n,
or T) given the other three variables or information from which they can be
determined.

p< 9. Asample of pure gas at 27°C and 380 mm Hg occupied a volume of 492 mL.
What is the number of moles of gas in this sample?

(ay 0.010 moles _
b. 7.6 moles Py =nikT
c. 10 moles
g - Lt
d. 6x1021 moles 330”"’"‘) 5 ) = o AL B(}ou Ic
e. none of these values <%{01~w~ <'t‘tq‘2 ) V\(' $20 “akiC

Target 6: | can calculate the molar mass of a gas, given gas density under
specified conditions of temperature and pressure. | can also calculate gas
density under stated conditions, knowing molar mass.

% 10. A 22.4 liter sample of gas at STP weighs 16.0 grams. What is the molecular

weight of the gas? _ 3 o
a. 22.4 g/mol A S/VQ | M = A R
d. égg g; moi C’g‘m_',l"{ .{701,) dudesn ||

e. 32.0g/mo 1065 fok

6 11. Which of the following would express the approximate density of carbon
dioxide gas at 0°C and 2.00 atm pressure (in grams per liter)?

}QJ/ | @), ig;k M ("9"‘9“["N\(9‘r5/tl.{)
: (65U)( 237¢)

c ol c. 6g/L ” P
v g F d. 8g/L

e. None of the above

O 12. When 2.00 grams of a certain volatile liquid is heated, the volume of the
resulting vapor is 821 mL at a temperature of 127°C at standard pressure.
The molecular weight of this substance is

a. 20.0 g/mole

b. 40.0 g/mole :

@ 80.0g/mole d(&f(” KQ 669 ) ( & 'UB 7 lC>
\i 120.0 g/ mole MM = — = \_.§llL §

e. 160.0 g/mole 77 % - P ——

/ & «fin



/5 13. Of the following, correctly relates pressure, volume, temperature,
\ molar mass (M), density (d), and mass (g).

a) M =dRT

_, PV
(b)M=gRT
PV

cM=PT
gRV

d)M=gV
RT

e) M =RT
gV

o 14 Which one of the following statements about the density of a gas is correct?
a. It is independent of temperature.
(b It decreases with increasing temperature at constant pressure.
c. Itis independent of pressure.
d. It decreases with increasing pressure at constant temperature.
e. It doubles when the volume of a container doubles without a change in
pressure or temperature.

t; 15. The density of an unknown gas is found to be 1.65 8° L. Under the same
conditions, the density of oxygen gas is found tobe 1.10 &° L". The

molecular mass of the unknown gas is closest to: 7L dL
a 14 b. 24 c. 28 d. 32 e. 48 ) MM, [y

[losk ({59,

MR

Target 7: | can solve gas stoichiometry problems at standard conditions and 5 S/ - HM_Q
at non-standard conditions. 3 e

J

7 16. The combustion of carbon monoxide yields carbon dioxide. The volume of
|7 oxygen gas needed to produce 22 grams of carbon dioxide at STP is:

a. 4.0 liters( b.56 lifér's, c. 11 liters d. 22liters e. 32 liters

. 9C
Jes +6 = a0
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17. A 27.0 g sample of an unknown hydrocarbon is burned in excess oxygen to

23%

HO
Q a —+ 2
g 0

+ Oy =3 06,_

58’0.’)

form 88.0 grams of carbon dioxide and 27.0 grams of water. What is a
possible molecular formula of the hydrocarbon?

a. CHy4

b Gt ¥ %_4_[‘2\ o 2490 [adef - 2.0
c. C4H3 HyqW, 25¢

(d C4He

e. C4Hip

235 ‘ﬁf,_J(_'lﬁf 5
‘YQ Ha

3-65H ! wllf ( = ?ﬂu{H
¥ 18. Asample of 9.00 g of aluminum metal is added to an ex sd &f FICL. The

P

volume of hydrogen gas produced at standard temperature and pressure is:

@a. 11.21;te§§“.\ A1 « CHCL =2 QA Q‘; + 3H,
@

. 7461t . ;
d. 5,60 liters g A ) i [ Sl | A29C |

—

. 3.74 1it ; 5 1Al
T ok =0 EEUN NS
19. 3Ag(s) + 4HNO3 =» 3AgNO3 + NO(g) + 2H20

The reaction of silver metal and dilute nitric acid proceeds according to the
equation above. If 0.10 moles of powdered silver is added to 10.0 mL of 6.0
molar nitric acid, the number of moles of NO gas that can be formed is:

0.015 mole N , . ~

C% 0.020 mole < OCML*{‘"Q) Pk KO l lo X Ag U&"\;Sb‘ / ‘lg,\l \

c. 0.030 mole - ¢ - r LR

d. 0.045 mole L{Mo 7 W
e. 0.090 mole a0y A

Target 8: | can calculate the partial pressure of any gas in a mixture, given
the composition of that mixture. (Dalton’s Law of Partial Pressures)

Foq i_lf},k
e

iZ 20. What s the partial pressure of helium when 8.0 grams of helium and 16
(Z vl \ c xfgrams of oxygen are in a container with a total pressure of 5.00 atm? = 2l b
S| — Al o
e * (5 a. 025atm  b. 1.00atm  c.150atm  d. 200atm  (e.4.00atm
= 16956 Jur
Target 9: | can calculate the mole fraction of a gas in a mixture, given its 3
partial pressure and the total pressure of the system. 7%
’).7 21. One mole of nitrogen, two moles of neon and four moles of argon are sealed . Sa .u-( @2,
{ in a cylinder. The combined pressure of the gases is 1400 mm Hg. What is
the partial pressure of nitrogen in the cylinder?
a. 100 mm Hg J fu—é N
¢B 200 mm Hg 3 pA My Poo ; 3
Sl- 400 mm gg i}N - _ e T [ sem—ire (Y € mn
. 500 mm Hg L \ )
e. 1400 mm Hg ol et Fwel
5 = )ovm~



Target 10: | can explain the technique of collecting a gas “over water” and
make the associated calculations.

Q& 22, A sample of zinc metal reacts completely with excess hydrochloric acid
according to the following equation:

Zn(s) + 2HCl(aq) — ZnCly(aq) + Hx(g)
8.00 liters of hydrogen gas at 720. mm Hg is collected over water at 40.°C

(vapor pressure of water at 40.°C = 55 mm Hg). How much zinc was
consumed by the reaction?

(720/760) *8.00 (760/720)+ 313
. (00821)+313 b (00821)%2
/ ,5’5’5
8 -
(3t (665 /760) * 8.00+ (65.39) (665 /760) * 8.00
(3 0.0821¢313 4 (6539)+(0.0821)*313
8.00° 3136539
e (665/760)%(0.0821)

(223 When a gas is collected over water, the pressure is corrected by
a. adding the vapor pressure of water.
b. multiplying by the vapor pressure of water.
(¢ subtracting the vapor pressure of water at that temperature.
d. subtracting the temperature of the water from the vapor.

P\ 24. If water is the liquid in a barometer instead of mercury, you can change the
height difference to an equivalent mercury expression by:
(3. dividing by 13.6
b. multiplying by 13.6
c. adding 13.6
d. subtracting 13.6

Target 11: | can use the Kinetic Molecular Theory to explain the behavior of

gases.
X3k = 2ymk
E 25. 100 grams of O2(g) and 100 grams of He(g) are in separate containers of equal
volume. Both gases are at 100°C. Which one of the following statements is

true? ExNal

a. Both gases would have the same pressure. ‘;Y\' Y\./ v

b. The average kinetic energy of the O2 molecules is greater than that of the
He molecules.

c. The average kinetic energy of the He molecules is greater than that of the
O2 molecules.

There are equal numbers of He molecules and Oz molecules.
The pressure of the He(g)would be greater than that of the Oy(g).

(o)a



C  26. How many of the following statements are FALSE?

Statement 1: STP corresponds to 25°C and 1 atm.
- Statement 2: The following relationship is a statement of Boyle’s law:
P=c/V.
¢ Statement 3: The mean free path of O2 in the atmosphere is expected to

decrease with increasing altitude.
a.0 b.1 Ce2y d.3 e. 4

27. Which 2 of the following are TRUE?
a. According to Avogadro’s hypothesis, when one volume of nitrogen
reacts with three volumes of hydrogen to form ammonia, four volumes
..of ammonia should form.
DAccordlng to Graham'’s law, you should expect NH3(g) to effuse faster

through a tiny hole than CO2(g).

¢. You would expect a gas at high pressures to behave like an ideal gas.
(d} The vapor pressure of ether is greater than the vapor pressure of
ethanol. Therefore you should expect more vapor above ether than
ethanol in a closed system.
e. When you measure the rate of NH3 spreading throughout a long tube,

you are measuring the rate of effusion of NH3.

A%

Target 12: | can explain the concepts of effusion and diffusion and make
associated calculations using Graham's Law.

?7 28. Graham’s Law refers to:

a. boiling points of gases.
(. gaseous diffustor: 2 U
c. gas compression problems.
d. volume dependence upon temperature.
= 29. The diffusion time for carbon dioxide gas was 105 sec. For gas X, 126 sec was
required for the same number of moles of gas to diffuse under the same
conditions. What is the approximate molecular weight of the unknown gas?
12 g/ mol

| a. " _

_ a b. 24 g/mol Clm [ sec X

. z c. 37 g/mol et F =\ | —/—
d. 44 g/mol Fune, 10 S \/ 94
@& 63 g/mol

30. If the average velocity of a methane molecule, CHy, is 5.00 x 104 cm/sec at
0°C, what is the average velocity of helium molecules at the same
temperature and pressure conditions?

a. 2.50x 104 cm/sec _ R
b. 5.00x 104 cm/sec A _ | 16
“c.) 1.00 x 105 cm/sec ¥ o al e
2.00 x 105 cm/ sec ¢ ospld R
5.00 x 105 cm/ sec

\ - TO\QL“L[ = 1o



(®_~31. According to the kinetic molecular theory, in which of the following gases

a. HCl b. Cl2 <. HpO) d. SFg g
e. None.. . . the rms speeds afe the same! rms = v ZET

MK

will the root-mean-square s@ﬂw molecules be the highest at 2000C ?

(*~32. Which change increases the mean free path of molecules in a sample of gas?

a. Increase in pressure at constant temperature.
b. Increase in density at constant temperature.
(@ Increase in temperature at constant pressure.

d. Increase in temperature at constant volume.
e. Increase in pressure at constant volume.

D 33. Under certain conditions, methane gas, CH,, diffuses at a rate of 12 cm/s.

o)

Under the same conditions, an unknown gas diffuses at a rate of 8.0 cm/s.
The molecular mass of the unknown gas is closest to: / s
[domlee _ |

7 E
a. 6 b. 20 c. 24 ( d. 36 e.72 = - Vg
r, £0Cm ke

34. When a sample of ideal gas is heated from 20°C to 40°C, the average
kinetic energy of the system changes. Which factor describes this change?

| —

a. 2
b/ 293
K]
c. Y293
293
d. 313
e. 2

Target 13: | can cite the general conditions of T and P under which real
gases most closely approximate ideal-gas behavior. Also, | can explain the
origin of the correction terms P and V that appear in the van der Waals
equation.

35. For a substance that remains a gas under the conditions listed, deviation from
the ideal gas law would be most pronounced at:

() . ‘f'

) -100°C and 5.0 atm i/
Lﬁf -100°C and 1.0 atm -”“tt‘
c¢. 0°Cand 1.0 atm
d. 100°C and 1.0 atm
e. 100°C and 5.0 atm



D 3.4 gas is considered “ideal” if
a. itis NOT compressible
b. one mole of it occupies exactly 1 liter at STP

c. it can be shown to occupy zero volume at 0°C

@ its behavior is described by the ideal gas equation

e. onemole of it in a 1 liter container exerts a pressure of exactly 1 atm at
room temperature

P( 37._An ideal gas differs from a real gas in that the molecules of an ideal gas . . .
@) have no attraction for one another.
b. have appreciable molecular volumes.
c. have a molecular weight of zero.
d. have no kinetic energy.
e. has an average molecular mass.

"~ 38. The van der Waals equation adjusts pressure and volume to account for
deviations from ideal gas law behavior. In the van der Waals equation, the
term that corrects for the finite volume of real molecules is

a)n b) T oV < d) -nb> e) +n2a / V2
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11 I can use the Kinetic Molecular Theory to explain the behavior of 10.7
gases.

11. What is the major emphasis of the kinetic molecular theory?

e Qas pcloche,  aw iu Conshoud vascla mﬁdu, G/@-FQO/A—Z-%
- % (/ce.u.u, ; ag’lnﬂ; g as /Krg.(,u.e,_ Zf /Lefllfzé/c CW ?—/—ﬂtd&;ﬁ‘é/u
. Collsws o @u(;cw\, elstic (Weivss Vmngmmmk)

12. Consider three pistons each containing 1.00 g of the gas specified in 1.00 liters measures at 273 K.
The

pressure is not specified.

ool Py
/ I/ 212¢ /-60C [-opC

o 233 223¢
Ve | |

[-629 ok

g 1.00g He 1.00 g Xe 1.00 g Kr
/has'f‘m&x _e
Comment on the following: feartacts ,ué

A. The pressure of the gases in each piston.

Ly 023K
i : 13%
Tl pesen s gubilyis fes L“’*&“%’Ae lasg, 1t/ Ke

ML
B. The average velocity of the gases in each piston.

C.. The density of the gases in each piston. /
/Z Ao, 7(, i" 78: Lame
B s e post-rndeai (5”“”@#)
D. The number of gas molecules in each piston. f—fe 3 MM

s . awcaye KE. Some. Couge wf-th San "[""P
-

12 I can explain the concepts of effusion and diffusion and make 10.8
associated calculations using Graham’s Law.

Pl

13. N2 gas effused through a pinhole in 2.00 seconds. How many seconds will it take an equivalent
amount of H2 to effuse under the same conditions?

V‘O’{Z; dlg‘lwz::_— 29/t

L

:‘A."wx . 0‘("‘&
% ey pp
' MM, Pl . .S
r7/ MM ‘. tl“‘- AHL X = 65-’33-04.,&




13 1 can cite the general conditions of T and P under which real gases 10.9
most closely approximate ideal-gas behavior. Also, I can explain
the origin of the correction terms P and V that appear in the van der
Waals equation.

17. The van der Waals equation [P + a(n/V)2] (V - bn) = nRT
What do the constants a and b each compensate for?
MM{

a” QC"WSC:Q;-S éw ‘Qe\t aﬂw:ﬁuc "'P'W(e;\ Emlhaem ﬁQS’
b cmpunsel. gav ached Vel pocupicd by aml ?34;.

18. Which gas deviates the least from ideal gas behavior: Hz or SOz ? (Explain your answer)

A- i l . . Mo Naﬁg Qﬁ%ﬁl \(“9"‘4 d cuak,
S é(qQS (MCGue (A vl Q,.\ ; qi.?M lagu a ¥ &
19. Use the following information to answer the questions below. A student measiired the mass of a sealed 700. mL glass
flask that contained dry air. The student then flushed the flask with the unknown gas, resealed it, and measured the mass

again. Both the air and the unknown gas were at 22.0°C and 1.QQ.atm . The data for the experiment are shown in the table

below. P .0
A. Volume of sealed flask: 700.0 mL s A
B. Mass of sealed flask and dry air: 140.0 G %b( ,/,.
C. Mass of sealed flask and unknown gas: 150.0 g ¢
A. Volume of sealed flask _’17%%_? % \
B. Mass of sealed flaskand dry air | 140.g
C. Mass of sealed flask and unknown gas 1. g

Find the mass, in grams, of the following:

A. Of the dry air that was in the sealed flask. (The density of dry air is 1.20 g/L. at 22.0°C and 1.00 atm.)

B. Of the sealed flask itself with no air in it.

5, — . £4o9 Aiv < C‘sc?. 25 ey Pl ]
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C. Of the unknown gas that was added to the sealed flask.

lgtf,oc; — I;?-Z.j =

D. Knowing all the info above find the molar mass of the unkn5Wn gas.
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