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1) Anassumption of the kinetic theory of gases is that the particles of a gas have
A) strong attraction for each other and an insignificant volume
B) strong attraction for each other and a significant volune
C) Iittle attraction for each other and an insignificant volume
D) Iittle attraction for each other and a significant volume
2)  The average kinetic energy of the molecules of an ideal gas is directly proportional to the
A) number of moles present C) pressure at standard temperature
B) temperature measured on the Kelvin scale D) wvolume occupied by individual gas molecules
3) A flask containing molecules of gas 4 and a separate flask containing the molecules of gas B are both at the same
temperature. Gases 4 and B must have equal
A) average kinetic energies C) masses
B) pressures D) volumes
4)  Which change must result in an increase in the average kinetic energy of the molecules of a sample 0fN,(g)?

A) The density changes from 2.0 g/£ to 2.5 g/L.

B) The volume changes from 1 liter to 2 liters.

C) The pressure changes from 0.5 atmosphere to 1 atmosphere.
D) The temperature changes ffom20°C to 30°C,

5) At what condition of temperature and pressure would the molkecules of a gas have the greatest average kinetic

energy?
A) 10°Cand 2 atm C) 0°Cand3atm
B) 50°C and 4 atm D) 100°Cand 1 atm
6) At which temperature would the molecules in a one gram sample of water have the Jowest average kinetic
energy?
A) 100K B) 5°C C) 5K D) -100°C

7)  Whena samplke ofa gas is heated at constant pressure, the average kinetic energy of its molecules
A) decreases, and the volume of the gas decreases
B) increases, and the volume of the gas increases
C) increases, and the volume of the gas decreases
D) decreases, and the volume of'the gas increases
8)  One reason that a real gas deviates from an ideal gas is that the molecules of the real gas have
A) forces of attraction for each other C) anegligible volume
B) no net loss of energy on collision D) a straight-line motion
9)  Asthe space between molecules in a gas sample decreases, the tendency for the behavior of this gas to deviate
from the ideal gas laws
A) decreases B) remains the same C) increases
10) A real gas would behave most like an ideal gas under conditions of
A) high pressure and low temperature C) low pressure and low temperature
B) low pressure and high temperature D) high pressure and high temperature
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Which gas under high pressure and low temperature has a behavior closest to that of an ideal gas?

A) COy® B) Hy(g C) NHi(g D) 0@
As the pressure on a sample of a gas increases at constant temperature, the volume of the gas
A) remains the same B) increases C) decreases

If the pressure on a given mass of gas in a closed system is decreased and the temperature remains constant, the
volume of the gas will

A) increase B) decrease C) remain the same

Which graph best represents how the volume of a given mass of a gas varies with the pressure exerted on it at
constant temperature?
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The diagram represents a gas confined in a cylinder fitted with a movable piston.

Movable
piston

Cylinder

As the piston moves toward point 4 at constant temperature, which relationship involving pressure (2) and
volume (V) is correct?

P
A) P+V=k B) PxV=k © p= D) P-V=k

If the pressure on 36.0 millliters of a gas at STP is changed to 0.250 atm at constant temperature. What is the
new volume of'the gas?
A) 226 mL B) 126 mL C) 144 mL D) 9.00 mL

A gas at STP has a volume of1.0 liter. Ifthe pressure is doubled and the temperature remains constant, the new
volume of the gas will be

A) 050L B) 025L C) 40L D) 20L



9286-1 - Page 3
18)  The pressure on 30. milliliters of an ideal gas increases from 101.3 kPa to 202.6 kPa at constant temperature.

The new volume is equal to
101.3 kPa 202.6 kPa
30 mL X 2026 kPa C) 30.mL x 1013 kPa
101.3 kPa 202.6 kPa
B) 30.mL x 202.6 kPa D) S0l X 101.3 kPa
19)  What pressure, in atmospheres, is equal to 152 kPa?
A) 1.50 B) 1.00 C) 0.670 D) 2.00

20) A sample of gas has a volume of2.0 liters at a pressure of 1.0 atmosphere. When the volume increases to
4.0 liters, at constant temperature, the pressure will be

A) 0.50 atm B) 1.0atmm C) 0.25atm D) 2.0 atm

21)  The graph below represents the relationship between pressure and volume of a given mass ofa gas at constant
temperature. The product of pressure and volume is constant.

©
o

“
‘.
[
L]
U 1
........... R e e e
L]
[
L}
1
'
1

@D
s

................................

o~
[}

................................

Volume (mL)

n
o
1
\

]
L)

'

)

' ]
TR,

1

]

L)

10 2.0 3.0 40
Pressure (atm})

According to the graph, what is the product in atm* mL?

A) 20. B) 60. C) 40. D) 80.
22) The volume of a given mass of an ideal gas at constant pressure is

A) directly proportional to the Kelvin temperature

B) directly proportional to the Celsius temperature

C) mversely proportional to the Kelvin temperature

D) mversely proportional to the Celsius temperature
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At constant pressure, which graph shows the correct relationship between the volume of a gas (V) and its
absolute temperature (7)?

A)V_- C)V

B V Dy V

T —
A sample of a gas occupies 6.00 liters at a temperature of 200. K. Ifthe pressure remains constant and the
temperature is raised to 600. K, the volume of the gas sample would be
A) 120L B) 18.0L C) 2.00L D) 3.00L

At constant pressure, 50. milliliters (mL) of a gas at 20.° C is heated to 30.° C. The new volume of the gas in
milliliters (mL) is equal to

30. 293 303 20.
A) 50. x 20. B) 50.x 303 C) 50.x 203 D) 50.x 30,
A 0.500-mole sample of a gas has a volume of 11.2 liters at 273 K. What is the pressure of the gas?
A) 11.2atm B) 1.00 atm C) 273 atm D) 0.500 atm

A gas has a volume of 1,400 millliters at a temperature 0f 20.0 K and a pressure of 101.3 kPa. What will be the
volurne when the temperature is changed to 40.0 K and the pressure is changed to 50.65 kPa?

A) 350mL B) 1,400mL C) 5,600 mL D) 750 mL

When 7.00 moles of gas 4 and 3.00 moles of gas B are combined, the total pressure exerted by the gas mixture
is 1.0 atm. What is the partial pressure exerted by gas 4 in this mixture?

A) 0.70 atm B) 0.30 atm C) l.0atm D) 0.10 atm

A gas volume that contains an equal number of hydrogen and oxygen molecules has a pressure of
0.6 atmosphere. The partial pressure due to the oxygen molecules is

A) 0.1 atm B) 0.2atm C) 0.6atm D) 0.3 atm

A cylinder is filled with 2.0 moles of nitrogen, 3.0 moles of argon, and 5.0 moles of helium. Ifthe gas mixture is at
STP, what is the partial pressure of the argon?

A) 1013 kPa B) 20.3kPa C) 50.7kPa D) 30.4kPa
At STP,44.8 liters of CO, contains the same number of particles as

A) 0.500 mole of H, C) 2.00 moles of Ne

B) 4.00 moles of N, D) 1.00 mole of He

Equal volumes of all gases at the same temperature and pressure contain an equal number of
A) molecules B) protons C) atoms D) electrons
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The diagrams below represent three 1-liter containers of gas, 4, B, and C. Each container is at STP.

A B C

He 02 CO2

Which of the following statements correctly compares the number of molecules in the containers?
A) Container 4 has the greatest number of molecules.

B) All three containers have the same nimber of molecules.

C) Container C has the greatest number of molecules.

D) Contamner B has the greatest number of molecules.

How many moles of gas occupy 22.4 liters at 27° C and 0.50 atm of pressure? [R = .082 L *atm/mol *k)

A) 025 B) 10.0 C) 22 D) 045
Which gas will diffuse at the fastest rate under the same conditions of temperature and pressure?
A) N, B) O, C) H D) F,

The stoppered tubes below, labeled 4 through D, each contain a different gas.

A B C D

When the tubes are unstoppered at the same time and are under the same conditions of temperature and
pressure, from which tube will gas diffise at the fastest rate?

A) 4 B) B C) C D) D

The density of NO gas in grams per liter at STP is approximately

A) 30.0 B) 1.34 C) 150 D) 0.747
A 15-gram sample of a gas has a volume of 30. liters at STP. What is the density of the gas?

A) 30.g/L B) 0.50 gL C) 15.glL D) 2.0gL
What is the volume occupied by 11.0 grams of a gas at STP if the molecular mass of the gas is 44.07
A) 560L B) 896L C) 11.2L D) 224L

In a chemical reaction, the difference between the potential energy of the products and the potential energy of the
reactants is the

A) heat of reaction C) activation energy
B) heat of fusion D) free energy
For a chemical reaction, A H is equal to
H
products
A) Hreac:ams C) }Iprodum e Jr{rear:tamrs
B) Hproducu . I-Ireacrams D) ‘Hpraducts - Hreaclams
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In a chemical reaction, the products have a lower potential energy than the reactants. This reaction must have a
negative
Ay AX B) AG C) AH D) aS
Which of the following statements describes characteristics of an endothermic reaction?

A) The sign of AH is positive, and the products have less potential energy than the reactants.
B) The sign of AH is negative, and the products have more potential energy than the reactants.
C) The sign of AH is negative, and the products have less potential energy than the reactants.
D) The sign of AH is positive, and the products have more potential energy than the reactants.

Given the equation:
[+]— L+ 146 kJ

This equation shows that the formation of an iodine molecule is an
A) endothermic process in which energy is absorbed

B) endothermic process in which energy is released

C) exothermic process in which energy is released

D) exothermic process in which energy is absorbed

According to the Heat of Reaction at 101.3 kPa and 298 K chemistry reference table, which compound forms
exothermically?

A) C,Hg B) C,H, C) NO, D) NO
Activation energy is required to initiate

A) neither exothermic nor endothermic reactions C) exothermic reactions, only

B) endothermic reactions, only D) both exothermic and endothermic reactions

The reaction A(g) + B(g) — C(g) + D(g) + 30 kJ has a forward activation energy of 20 kJ. What is the
activation energy for the reverse reaction?

A) 20KkJ B) 10kJ C) 50kJ D) 30k
Given the following potential energy diagram and the reaction 4 + B+20 k] — C.

-

Potential Energy

Reaction Coordinate >

If the activation energy for the forward reaction is 60 kilojoules, then the activation energy for the reverse
reaction is

A) 30kJ B) 40k’ C) 20kJ D) 60kJ
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49) The diagram below represents a potential energy diagram of a chemical reaction.

50)

51)

52)

53)

54)

35)

3=

Potential Energy

=T ==

Reaction Coordinate

What interval represents the heat of reaction (A H)?
A) F B) C C) G D) E

[
e

Potential Energy

Reaction Coordinate

According to the potential energy diagram shown above, the chemical reaction in the forward direction is

A) endothermic because it absorbs energy C) endothermic because it releases energy
B) exothermic because it releases energy D) exothermic because it absorbs energy
As the number of effective collisions of reacting particles increases, the rate of reaction

A) decreases B) increases C) remains the same
Which series of physical change represents an entropy increase during each change?

A) solid — gas— solid C) solid — liquid — gas

B) gas— liquid - solid D) liquid — gas — solid

As the randomness of a system increases, the entropy of the system

A) decreases B) increases C) remains the same
Which change represents an increase of entropy?

A) L—— L) C) L{g— 1)

B) H,0({)— H,0(g) D) H,0(g) — H,0(£)

As products are formed in the following reaction, NH,*(aq) + Cl'(aq) 20N NH,CI(s) + 14.6 kJ, the entropy of
the system

A) increases and heat is absorbed C) decreases and heat is released

B) decreases and heat is absorbed D) increases and heat is released
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A reaction must be spontaneous if its occurrence is

A) endothermic with a decrease in entropy C) endothermic with an increase in entropy
B) exothermic with a decrease in entropy D) exothermic with an increase in entropy
The change in free energy of a chemical reaction is represented by

A) AH B) AT C) aG D) aS
Which equation correctly represents the free energy change in a chemical reaction?

A) AG=AH-TAS C) AG=AS-TAH

B) AG=AH+TAS D) AG=AT- AHAS

When a reaction has a negative AG, it must be

A) endothermic C) exothermic

B) nonspontaneous D) spontaneous

Which pair of changes would indicate that a reaction is endothermic but occurs spontaneously?

A) apositive AH and a positive AG C) anegative AH and a positive AG

B) apositive AH and a negative AG D) anegative AH and a negative AG

According to the Standard Energies of Formation of Compounds at 1 atm and 298 K* chemistry reference
table, what is the heat of formation of H,O(£) (in kilojoules per mole)?
A) -2855 B) -241.6 C) -237.0 D) -228.2

Based on the Standard Energies of Formation of Compounds at 1 atm and 298 K* chemistry reference
table, a compound which forms spontaneously from its elements is

A) nitrogen (IV) oxide C) nitrogen (II) oxide

B) ethene D) ethane

The potential energy diagram shown below represents the reactiona + b+ 50 k] — c + 4.

[

Potential Energy

Reaction Coordinate
(a) Does this potential energy diagram represent an exothermic or an endothermic reaction? [Explain why.)
(b) Which numbered interval represents the heat of the reaction?
(c) What effect would the addition of a catalyst have on the rate of this chemical reaction?

(d) What effect would the addition of a catalyst have on the heat of the reaction? [Explain your answer.]



