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A) 1 B) 2 C) 3 D) 4

1. An aluminum sample has a mass of 80.01 g and
a density of 2.70 g/cm3. According to the data,
to what number of significant figures should the
calculated volume of the aluminum sample be
expressed?

A) gram B) mole
C) joule D) pascal

2. Which unit is used to express an amount of
thermal energy?

A) –73 K B) 73 K
C) 200. K D) 473 K

3. Which Kelvin temperature is equal to 200.ºC?

A) 5.0% B) 4.8%
C) 1.8% D) 0.05%

4. The accepted value for the percent by mass of
water in a hydrate is 36.0%. In a laboratory
activity, a student determined the percent by
mass of water in the hydrate to be 37.8%. What
is the percent error for the student’s measured
value?

A) mole B) joule
C) kelvin D) pascal

5. Which unit is used to express the pressure of a
gas?

A) 35.0 mL B) 35.00 mL
C) 35 mL D) 45.0 mL

6. The diagram below represents a portion of a
100-milliliter graduated cylinder.

What is the reading of the meniscus?

A) 5 B) 2 C) 3 D) 4

7. A sample of an element has a mass of 34.261
grams and a volume of 3.8 cubic centimeters.
To which number of significant figures should
the calculated density of the sample be
expressed?

A) 1% B) 2% C) 3% D) 4%

8. A student measures the mass and volume of a
piece of aluminum. The measurements are 25.6
grams and 9.1 cubic centimeters. The. student
calculates the density of the aluminum. What is
the percent error of the student’s calculated
density of aluminum?

A) 20.0 kJ B) 2.00 kJ
C) 0.200 kJ D) 0.0200 kJ

9. Which quantity of heat is equal to 200. joules?

A)
B)
C)
D)

10. Which temperature change indicates an
increase in the average kinetic energy of the
molecules in a sample?

A) chromatography
B) electrolysis
C) distillation
D) titration

11. Given the diagram representing a process
being used to separate the colored dyes in
food coloring:

Which process is represented by this diagram?
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A) Silicon has a blue-gray color.
B) Silicon is a brittle solid at 20.°C.
C) Silicon melts at 1414°C.
D) Silicon reacts with fluorine.

12. Which statement describes a chemical
property of silicon?

A) mass B) density
C) length D) volume

13. At STP, which physical property of aluminum
always remains the same from sample to
sample?

A) CO2(aq) B) CO2(g)
C) CO2( ) D) CO2(s)

14. Which sample of CO2 has a definite shape and
a definite volume?

A) ethane B) propanone
C) silicon D) water

15. Which substance can not be broken down by a
chemical change?

A) Both potential energy and average kinetic
energy increase.

B) Both potential energy and average kinetic
energy decrease.

C) Potential energy increases and average
kinetic energy remains the same.

D) Potential energy remains the same and
average kinetic energy increases.

16. The heating curve below represents a sample
of a substance starting as a solid below its
melting point and being heated over a period
of time.

Which statement describes the energy of the
particles in this sample during interval DE?

A)
B)
C)
D)

17. Which equation represents sublimation?

A) Water can be broken down by
chemical means.

B) Water is a liquid at room temperature.
C) Water has a heat of fusion of 334 J/g.
D) Water is a poor conductor of electricity.

18. Which statement explains why water is
classified as a compound?

A) I and II B) I and IV
C) II and III D) II and IV

19. Given four particle models:

Which two models can be classified as
elements?

A) distillation B) reduction
C) filtration D) ionization

20. Equal amounts of ethanol and water are mixed
at room temperature and at 101.3 kPa.Which
process is used to separate ethanol frorn the
mixture?
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A) C2HNO2 and CHNO
B) C2HNO2 and C2HNO2

C) C4H2N2O4 and CHNO
D) C4H2N2O4 and C2HNO2

21. Given the formula for a compound:

Which molecular formula and empirical
formula represent this compound?

A) 146 g/mol B) 194 g/mol
C) 214 g/mol D) 242 g/mol

22. What is the gram-formula mass of 
?

A) 66 g B) 44 g
C) 33 g D) 29 g

23. What is the mass of 1.5 moles of ?

A) 9.8% B) 29%
C) 48% D) 59%

24. What is the percent composition by mass of
oxygen in  (gram-formula mass =
164 g/mol)?

A) synthesis B) decomposition
C) single replacement D) double replacement

25. Given the balanced equation representing a reaction:

Which type of reaction is represented by this equation?
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A) single replacement and decomposition
B) single replacement and double

replacement
C) synthesis and decomposition
D) synthesis and double replacement

26. Given the balanced equations representing two
chemical reactions:

Cl2 + 2NaBr  2NaCl + Br2
2NaCl  2Na + Cl2

Which type of chemical reactions are
represented by these equations?

A) 13 B) 14 C) 19 D) 26

27. Given the incomplete equation representing a
reaction:

What is the coefficient of O2 when the
equation is completely balanced using the
smallest whole-number coefficients?

A) B) C) D)

28. Given the incomplete equation representing a reaction:

What is the formula of the missing product?

A) 6.0 mol B) 2.0 mol
C) 3.0 mol D) 4.0 mol

29. Given the balanced equation representing a
reaction:

What is the number of moles of 
 formed when 2.0 moles of  react
completely? A) 56 g B) 88 g

C) 112 g D) 288 g

30. Given the balanced equation representing a
reaction:

CaO(s) + CO2(g)  CaCO3(s) + heat
What is the total mass of CaO(s) that reacts
completely with 88 grams of CO2(g) to
produce 200. grams of CaCO3(s)?

A) Group1 B) Group 2
C) Group 13 D) Group 14

31. In the formula X 2(SO4)3, the X represents a
metal. This metal could be located on the
Periodic Table in

A) Rb B) Ra C) Re D) Rn

32. Which element forms a compound with
chlorine with the general formula MCl
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A) zinc oxide B) zinc oxalate
C) zinc peroxide D) zinc hydroxide

33. What is the IUPAC name for the compound
ZnO?

A) FeS B) Fe2S3

C) FeSO3 D) Fe2(SO3)3

34. What is the chemical formula of iron(III)
sulfide?

A) CuO B) CuO2

C) Cu2O D) Cu2O2

35. Which formula represents copper(I) oxide?

A) SrPO4 B) Sr3PO8

C) Sr2(PO4)3 D) Sr3(PO4)2

36. Which formula represents strontium
phosphate?

A) calcium bromide
B) calcium oxide
C) calcium phosphide
D) calcium sulfide

37. In which compound is the ratio of metal ions
to nonmetal ions 1 to 2?

A) chemically combined in a fixed
proportion

B) chemically combined in proportions that
vary

C) physically mixed in a fixed proportion
D) physically mixed in proportions that vary

38. Every water molecule has two hydrogen atoms
bonded to one oxygen atom. This fact
supports the concept that elements in a
compound are

A) FeO B) Fe2O3

C) Fe3O D) Fe3O2

39. What is the chemical formula for iron(III)
oxide?

A) PbCrO4 B) Pb(CrO4)2 

C) Pb2CrO4 D) Pb2(CrO4)3

40. Which formula represents lead(II) chromate?

A) a charge of +1 and no mass
B) a charge of +1 and an approximate mass

of 1 u
C) no charge and no mass
D) no charge and an approximate mass of

1 u

41. Which phrase describes the charge and mass
of a neutron?

A) a negatively charged nucleus surrounded
by positively charged protons

B) a negatively charged nucleus surrounded
by positively charged electrons

C) a positively charged nucleus surrounded
by negatively charged protons

D) a positively charged nucleus
surrounded by negatively charged
electrons

42. Which phrase describes an atom?

A) An atom is electrically neutral.
B) An atom is mostly empty space.
C) The nucleus of an atom is negatively

charged.
D) The electrons in an atom are located in

specific shells.

43. Which conclusion was drawn from the results
of the gold foil experiment?

A) The atom has 1 proton.
B) The atom has 2 neutrons.
C) The sum of the number of protons and

neutrons in the atom is 3.
D) The difference between the number of

neutrons and protons in the atom is 1.

44. Which statement about one atom of an
element identifies the element?
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A) A and D B) A and G
C) E and D D) E and G

45. The numbers of protons and neutrons in each
of four different atoms are shown in the table
below.

Which two atoms represent isotopes of the
same element?

A)
B)
C)
D)

46. Which notations represent different isotopes of
the element sodium?

A) (0.075)(6.02 u) + (0.925)(7.02 u)
B) (0.925)(6.02 u) + (0.075)(7.02 u)
C) (7.5)(6.02 u) + (92.5)(7.02 u)
D) (92.5)(6.02 u) + (7.5)(7.02 u)

47. The atomic masses and the natural abundances
of the two naturally occurring isotopes of
lithium are shown in the table below.

Which numerical setup can be used to
determine the atomic mass of lithium?

A) an electron B) a neutron
C) a nucleus D) a proton

48. An orbital is defined as a region of the most
probable location of

A) 2-8-18-6 B) 2-8-18-7
C) 2-8-17-7 D) 2-8-17-8

49. A bromine atom in an excited state could have
an electron configuration of

A) protons move from lower energy states to
higher energy states

B) protons move from higher energy states
to lower energy states

C) electrons move from lower energy states
to higher energy states

D) electrons move from higher energy
states to lower energy states

50. The bright-line spectrum of an element in the
gaseous phase is produced as

A) mass number
B) atomic number
C) number of isotopes
D) number of valence electrons

51. The elements on the Periodic Table are
arranged in order of increasing

A) Si, As, and Te
B) N2, O2, and F2

C) Mg, Sr, and Ba
D) Ca, Cs, and Cu

52. Which elements have the most similar
chemical properties?

A) Neon is a gas at STP.
B) Neon has a low melting point.
C) Neon atoms have a stable valence

electron configuration.
D) Neon atoms have two electrons in the

first shell.

53. Which statement explains why neon is a
Group 18 element?

A) Group 8 B) Group 2
C) Group 16 D) Group 18

54. Which group of elements contains a
metalloid?
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A) bromine B) cesium
C) francium D) iodine

55. Which element is a liquid at STP?

A) atomic numbers
B) crystal structures
C) isotopic abundances
D) percent compositions

56. Two forms of solid carbon, diamond and
graphite, differ in their physical properties due
to the differences in their

A) B)

C) D)

57. Which Lewis electron-dot diagram represents
a nitrogen atom in the ground state?

A) atomic mass
B) atomic radius
C) electronegativity
D) first ionization energy

58. As the elements is Period 3 are considered in
order of increasing atomic number, there is a
general decrease in

A) chlorine B) nitrogen
C) fluorine D) oxygen

59. Which element has atoms with the strongest
attraction for electrons in a chemical bond?

A) Electronegativity increases, and first
ionization energy decreases.

B) Electronegativity decreases, and first
ionization energy increases.

C) Electronegativity and first ionization
energy both increase.

D) Electronegativity and first ionization
energy both decrease.

60. Which statement describes the general trends
in electronegativity and first ionization energy
as the elements in Period 3 are considered in
order from Na to Cl?

A) Energy is absorbed as bonds are
broken.

B) Energy is absorbed as bonds are formed.
C) Energy is released as bonds are broken.
D) Energy is released as bonds are formed.

61. Given the balanced equation representing a
reaction:

What occurs during this reaction?

A) 1 B) 2 C) 3 D) 6

62. What is the number of pairs of electrons
shared in a molecule of ?

A)
B)
C)
D)

63. Which formulas represent one ionic compound
and one molecular compound?

A) a metallic element
B) a radioactive element
C) a molecular compound
D) an ionic compound

64. A sample of a substance has these
characteristics:

• melting point of 984 K
• hard, brittle solid at room temperature 
• poor conductor of heat and electricity as a
solid
• good conductor of electricity as a liquid on
in an aqueous solution 

This sample is classified as

A) HBr B) HCl C) HF D) HI

65. Which compound has the strongest hydrogen
bonding between its molecules?

A) calcium and chlorine
B) hydrogen and sulfur
C) lithium and fluorine
D) magnesium and oxygen

66. Which elements can react to produce a
molecular compound?
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A) ammonium chloride
B) barium oxide
C) iodine
D) silver

67. At STP, which substance has metallic
bonding?

A) At STP, carbon has a greater density than
fluorine.

B) A carbon atom has more valence
electrons than a fluorine atom.

C) The difference in electronegativity
between carbon and oxygen is greater
than that between fluorine and oxygen.

D) The difference in first ionization energy
between carbon and oxygen is greater
than that between fluorine and oxygen.

68. Which statement explains why a C-O bond is
more polar than a F-O bond?

A) polar with an asymmetrical distribution
of charge

B) polar with a symmetrical distribution of
charge

C) nonpolar with an asymmetrical
distribution of charge

D) nonpolar with a symmetrical
distribution of charge

69. Which phrase describes a molecule of ,
in terms of molecular polarity and distribution
of charge?

A) a monatomic molecule
B) a diatomic molecule
C) a heterogeneous mixture
D) a homogeneous mixture

70. What is formed when two atoms of bromine
bond together?

A) the ice cubes to the air
B) the beaker to the air
C) the water to the ice cubes
D) the water to the beaker

71. A beaker with water and the surrounding air
are all at 24°C. After ice cubes are placed in
the water, heat is transferred from

A) B)
C) D)

72. The graph below represents the uniform
heating of a substance from the solid to the
gas phase.

Which line segment of the graph represents
boiling?

A) 418 J B) 6270 J
C) 12 500 J D) 18 800 J

73. What is the total amount of heat absorbed by
100.0 grams of water when the temperature of
the water is increased from 30.0°C to 45.0°C?

A) 8.0°C B) 14°C
C) 30.°C D) 55°C

74. A 36-gram sample of water has an initial
temperature of 22°C. After the sample absorbs
1200 joules of heat energy, the final
temperature of the sample is

A) 20.0  J B) 83.6  J
C) 6,680  J D) 45,200 J

75. What is the minimum amount of heat required
to completely melt 20.0 grams of ice at its
melting point?
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A) Both the ice cube and the water lose heat
energy.

B) Both the ice cube and the water gain heat
energy.

C) The ice cube gains heat energy and the
water loses heat energy.

D) The ice cube loses heat energy and the
water gains heat energy.

76. Which statement describes the transfer of heat
energy that occurs when an ice cube is added
to an insulated container with 100 milliliters
of water at 25°C?

A) 241.8 kJ B) 285.8 kJ
C) 483.6 kJ D) 571.6 kJ

77. Given the balanced equation representing a
reaction occurring at 101.3 kilopascals and
298 K:

What is the net amount of energy released
when one mole of  is produced?

A) condensation B) deposition
C) solidification D) vaporization

78. Which process increases the potential energy
of the particles of a sample?

A) boiling of water
B) melting of copper
C) condensation of ethanol vapor
D) sublimation of iodine

79. Which process is exothermic?

A) 50°C and 3 min
B) 50°C and 5 min
C) 110°C and 4 min
D) 110°C and 14 min

80. Starting as a solid, a sample of a substance is
heated at a constant rate. The graph below
shows the changes in temperature of this
sample.

What is the melting point of the sample and
the total time required to completely melt the
sample after it has reached its melting point?

A) are in random, constant, straight-line
motion

B) are separated by very small distances
relative to their sizes

C) have strong intermolecular forces
D) have collisions that decrease the total

energy of the system

81. According to the kinetic molecular theory for
an ideal gas, all gas particles

A) low temperature and low pressure
B) low temperature and high pressure
C) high temperature and low pressure
D) high temperature and high pressure

82. Under which conditions of temperature and
pressure does a real gas behave most like an
ideal gas?
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A) 0 K and 1.00 atm
B) 150. K and 0.50 atm
C) 273 K and 1.00 atm
D) 600. K and 0.50 atm

83. A sample of chlorine gas is at 300. K and 1.00
atmosphere. At which temperature and
pressure would the sample behave more like
an ideal gas?

A) 1.0-L cylinder of O2(g)
B) 2.0-L cylinder of CH4(g)
C) 1.5-L cylinder of NH3(g)
D) 4.0-L cylinder of He(g)

84. Which rigid cylinder contains the same
number of gas molecules at STP as a 2.0-liter
rigid cylinder containing H2(g) at STP?

A) 51.1 kPa B) 216 kPa
C) 243 kPa D) 274 kPa

85. A 220.0-mL sample of helium gas is in a
cylinder with a movable piston at 105 kPa and
275 K. The piston is pushed in until the
sample has a volume of 95.0 mL. The new
temperature of the gas is 310. K. What is the
new pressure of the sample?

A) 1 atm and 101.3 K
B) 1 kPa and 273 K
C) 101.3 kPa and 0°C
D) 101.3 atm and 273°C

86. Which set of values represents standard
pressure and standard temperature?

A) from 400. K to 200. K
B) from 200. K to 400. K
C) from 400.°C to 200.°C
D) from 200.°C to 400.°C

87. Which temperature change would cause a
sample of an ideal gas to double in volume
while the pressure is held constant?

A)

B)

C)

D)

88. Which graph represents the relationship
between pressure and volume for a sample of
an ideal gas at constant temperature?

A) decreased by a factor of 2
B) increased by a factor of 2
C) decreased by a factor of 200.
D) increased by a factor of 200.

89. When a sample of a gas is heated in a sealed,
rigid container from 200. K to 400. K, the
pressure exerted by the gas is

A) 35.0 mL B) 52.5 mL
C) 70.0 mL D) 105 mL

90. A rigid cylinder with a movable piston
contains a sample of gas. At 300. K, this
sample has a pressure of 240. kilopascals and
a volume of 70.0 milliliters. What is the
volume of this sample when the temperature is
changed to 150. K and the pressure is changed
to 160. kilopascals?
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A) B)
C) D)

91. At which temperature is the vapor pressure of
ethanol equal to 80. kPa?

A)
B)
C)
D)

92. After being thoroughly stirred at 10.°C, which
mixture is heterogenous?

A) C6H12O6( ) B) C6H12O6(s)
C) LiCl(aq) D) LiCl(s)

93. Which formula represents a mixture?

A) boiling point
B) density at STP
C) freezing point
D) solubility in water

94. A mixture of sand and table salt can be
separated by filtration because the substances
in the mixture differ in

A) Fe2+ ion B) Ca2+ ions
C) Li+ ions D) Ag+ ions

95. According to Table F, which ions combine
with chloride ions to form an insoluble
compound?

A) HCl B) KCl
C) NaCl D) NH4Cl

96. At standard pressure, which substance
becomes less soluble in water as temperature
increases from 10.°C to 80.°C?

A) high temperature and low pressure
B) high temperature and high pressure
C) low temperature and low pressure
D) low temperature and high pressure

97. Under which conditions of temperature and
pressure is a gas most soluble in water?

A) 1.3 M B) 2.0 M
C) 3.0 M D) 0.75 M

98. What is the molarity of 1.5 liters of an
aqueous solution that contains 52 grams of
lithium fluoride, LiF, (gram-formula mass =
26 grams/mole)?

A) 5.0 ppm B) 15 ppm
C) 20. ppm D) 50. ppm

99. A 2400.-gram sample of an aqueous solution
contains 0.012 gram of NH3. What is the
concentration of NH3 in the solution,
expressed as parts per million?

A) 0.10 M KCl(aq)
B) 0.10 M K2SO4(aq)
C) 0.10 M K3PO4(aq)
D) 0.10 M KNO3(aq)

100. Which solution has the highest boiling point
at standard pressure?

A) proper energy, only
B) proper orientation, only
C) both proper energy and proper

orientation
D) neither proper energy nor proper

orientation

101. A reaction is most likely to occur when
reactant particles collide with

A) The activation energy of the reaction
increases.

B) The activation energy of the reaction
decreases.

C) The number of molecules with
sufficient energy to react increases.

D) The number of molecules with
sufficient energy to react decreases.

102. Why can an increase in temperature lead to
more effective collisions between reactant
particles and an increase in the rate of a
chemical reaction?
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A) acts as a better catalyst than the single
piece of iron

B) absorbs less energy than the single piece
of iron

C) has a greater surface area than the
single piece of iron

D) is more metallic than the single piece of
iron

103. Given the balanced equation representing a
reaction: 

         Fe(s) + 2HCl(aq)  FeCl2 (aq) + H2(g)
 

This reaction occurs more quickly when
powdered iron is used instead of a single
piece of iron of the same mass because the
powdered iron

A) 1 and 2 B) 1 and 3
C) 2 and 4 D) 3 and 4

104. Given the potential energy diagram for a
reaction:

Which intervals are affected by the addition
of a catalyst?

A) +60. kJ/mol B) +20. kJ/mol
C) +30. kJ/mol D) +40. kJ/mol

105. Given the equation and potential energy
diagram representing a reaction:

If each interval on the axis labeled "Potential
Energy (kJ/mol)" represents 10. kJ/mol, what
is the heat of reaction?

A) The mass of H2O( ) equals the mass of
H2O(g).

B) The volume of H2O( ) equals the
volume of H2O(g).

C) The number of moles of H2O( ) equals
the number of moles of H2O(g).

D) The rate of evaporation of H2O( )
equals the rate of condensation of H2
O(g).

106. Given the diagram representing a closed
system at constant temperature:

Which statement describes this system at
equilibrium?
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A) The rate of dissolving is equal to the
rate of crystallization.

B) The rate of dissolving is greater than the
rate of crystallization.

C) The concentration of the solid is equal
to the concentration of the solution.

D) The concentration of the solid is greater
than the concentration of the solution.

107. Some solid KNO3 remains at the bottom of a
stoppered flask containing a saturated KNO3
(aq) solution at 22°C. Which statement
explains why the contents of the flask are at
equilibrium?

A) The equilibrium shifts to the left, and
the concentration of N2(g) decreases.

B) The equilibrium shifts to the left, and
the concentration of N2(g) increases.

C) The equilibrium shifts to the right,
and the concentration of N2(g)
decreases.

D) The equilibrium shifts to the right, and
the concentration of N2(g) increases

108. Given the equation representing a reaction at
equilibrium:

                   N2(g) + 3H2(g)  2NH3(g) 

What occurs when the concentration of H2(g)
is increased?

A) lower energy and higher entropy
B) lower energy and lower entropy
C) higher energy and higher entropy
D) higher energy and lower entropy

109. Systems in nature tend to undergo changes
toward

A) I2(s) ®  I2(g)
B) CO2(g) ® CO2(s)
C) 2Na(s) + Cl2(g) ® 2NaCl(s)
D) 2H2(g) + O2(g) ® 2H2O( )

110. Which equation represents a change that
results in an increase in disorder?

A) CH4 B) C4H8

C) C5H8 D) C5H10

111. Which compound is a member of the same
homologous series as C3H8?

A) B)
C) D)

112. Which formula represents an unsaturated
hydrocarbon?

A) nitrogen B) oxygen
C) carbon D) sulfur

113. Which element is present in all organic
compounds?

A) chemical properties
B) gram-formula masses
C) percent compositions by mass
D) numbers of atoms per molecule

114. The compounds  and 
 have different functional

groups. Therefore, these compounds have
different

A) the same molecular formula and the
same properties

B) the same molecular formula and
different properties

C) different molecular formulas and the
same properties

D) different molecular formulas and
different properties

115. The isomers butane and methylpropane have

A) B)
C) D)

116. Which compound yields H+ ions as the only
positive ions in an aqueous solution?
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117. Base your answer to the following question on the graph below and on your knowledge of
chemistry.

A) the number of isomers for each alcohol
B) the number of �  groups for each carbon atom in each alcohol molecule
C) the location of an  group on one end of the carbon chain in each alcohol molecule
D) the location of an �  group in the middle of the carbon chain in each alcohol molecule

.What is represented by the number "1" in the IUPAC name for three of these alcohols?

A) aldehyde B) alcohol
C) amine D) ether

118. Which class of organic compounds contains
nitrogen?
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A) addition B) fermentation
C) polymerization D) substitution

119. Given the balanced equation representing a
reaction:

Which type of reaction is represented by this
equation?

A) combustion B) esterification
C) fermentation D) polymerization

120. Which reaction produces ethanol?

A)
B)
C)
D)

121. Which two compounds are electrolytes?

A) An acid is an  acceptor, and a base is
an  donor.

B) An acid is an  donor, and a base is
an  acceptor.

C) An acid is an  acceptor, and a base is
an  donor.

D) An acid is an  donor, and a base is
an  acceptor.

122. Which statement describes one acid-base
theory?

A) decreased by a factor of 2
B) decreased by a factor of 10
C) increased by a factor of 2
D) increased by a factor of 10

123. When the pH of an aqueous solution is
changed from 1 to 2, the concentration of
hydronium ions in the solution is

A) red B) blue
C) pink D) yellow

124. What is the color of the indicator thymol blue
in a solution that has a pH of 11?

A) KH(s), Cl+(aq), and OH–(aq)
B) K(s), Cl2(g), and  H2O( )
C) KCl(aq) and  H2O( )
D) KOH(aq) and Cl2(g)

125. What are the products when potassium
hydroxide reacts with hydrochloric acid?

A) copper B) gold
C) silver D) zinc

126. Which element reacts spontaneously with 1.0
M HCl(aq) at room temperature?

A) 0.125 M B) 0.180 M
C) 0.250 M D) 0.360 M

127. In a titration, 20.0 milliliters of a 0.150 M
NaOH(aq) solution exactly neutralizes 24.0
milliliters of an HCl(aq) solution. What is the
concentration of the HCl(aq) solution?

A) chromatography
B) distillation
C) electrolysis
D) titration

128. Which process is used to determine the
concentration of an acid?

A) a base because it accepts an H+

B) a base because it donates an H+

C) an acid because it accepts an H+

D) an acid because it donates an H+

129. Given the diagram representing a reaction:

According to one acid-base theory, the water
acts as

A) B)
C) D)

130. Which compound is an Arrhenius base?

A) +7 B) +2 C) +3 D) +4

131. What is the oxidation number of manganese
in ?
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A) electrons B) neutrons
C) positrons D) protons

132. Given the balanced equation representing a
reaction:

Which particles are transferred in this
reaction?

A) Zn2+ B) Mg2+

C) Co2+ D) Ca2+

133. Which ion is most easily reduced?

A) Al  Al3+ + 3e–

B) Al3+ + 3e– Al
C) Cu  Cu2+ + 2e–

D) Cu2+ + 2e–  Cu

134. Given the balanced ionic equation
representing a reaction:

2Al(s) + 3Cu2+(aq)  2Al3+(aq) + 3Cu(s)
Which half-reaction represents the reduction
that occurs?

A)
B)
C)
D)

135. Which balanced equation represents a redox
reaction?

A) Mn(s) B) Cu(s)
C) Ni(s) D) Ba(s)

136. Which metal will spontaneously react with
Zn2+(aq), but will not spontaneously react
with Mg2+(aq)?

A) at the anode
B) at the cathode
C) in the salt bridge
D) in the wire

137. In an operating voltaic cell, reduction occurs

A) anode B) cathode
C) salt bridge D) external circuit

138. When a voltaic cell operates, ions move
through the

A) the anode in a voltaic cell and the
cathode in an electrolytic cell

B) the cathode in a voltaic cell and the
anode in an electrolytic cell

C) the anode in both a voltaic cell and an
electrolytic cell

D) the cathode in both a voltaic cell and an
electrolytic cell

139. At which electrode does oxidation occur in a
voltaic cell and in an electrolytic cell?

A) electrical energy to chemical energy
B) electrical energy to nuclear energy
C) chemical energy to electrical energy
D) chemical energy to nuclear energy

140. Which energy conversion must occur in an
operating electrolytic cell?

A) alpha particle, beta particle, gamma ray
B) alpha particle, gamma ray, beta particle
C) gamma ray, alpha particle, beta particle
D) gamma ray, beta particle, alpha

particle

141. Which list of nuclear emissions is arranged in
order from the greatest penetrating power to
the least penetrating power?

A)
B)
C)
D)

142. Which balanced equation represents a
spontaneous radioactive decay?

A) 1/2 B) 1/4
C) 1/8 D) 1/16

143. A radioactive isotope has a half-life of 2.5
years. Which fraction of the original mass
remains unchanged after 10. years?
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A) Small amounts of energy are converted
into large amounts of matter.

B) Small amounts of matter are
converted into large amounts of
energy.

C) Heavy nuclei are split into lighter
nuclei.

D) Light nuclei are combined into heavier
nuclei.

144. What occurs in both fusion and fission
reactions?

A) fission B) fusion
C) deposition D) evaporation

145. Given the diagram representing a reaction:

Which type of change is represented?

A)
B)
C)
D)

146. Which balanced equation represents nuclear
fusion?

A) I-131 B) U-238
C) Ca-37 D) Fr-220

147. Which radioisotope is used in dating
geological formations?

A) B)
C) D)

148. Given the reaction:

Which particle is represented by ?

A) a longer half-life and the same decay
mode

B) a longer half-life and a different
decay mode

C) a shorter half-life and the same decay
mode

D) a shorter half-life and a different decay
mode

149. Compared to the half-life and decay mode of
the nuclide , the nuclide  has

A) B)
C) D)

150. Given the equation representing a nuclear
reaction in which X represents a nuclide:

Which nuclide is represented by X?
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1. C
2. C
3. D
4. A
5. D
6. A
7. B
8. D
9. C
10. A
11. A
12. D
13. B
14. D
15. C
16. C
17. B
18. A
19. C
20. A
21. D
22. D
23. A
24. D
25. D
26. A
27. C
28. C
29. C
30. C
31. C
32. A
33. A
34. B
35. C

36. D
37. A
38. A
39. B
40. A
41. D
42. D
43. B
44. A
45. C
46. D
47. A
48. A
49. D
50. D
51. B
52. C
53. C
54. C
55. A
56. B
57. C
58. B
59. C
60. C
61. A
62. C
63. C
64. D
65. C
66. B
67. D
68. C
69. D
70. B

71. C
72. D
73. B
74. C
75. C
76. C
77. B
78. D
79. C
80. A
81. A
82. C
83. D
84. B
85. D
86. C
87. B
88. D
89. B
90. B
91. B
92. B
93. C
94. D
95. D
96. A
97. D
98. A
99. A
100. C
101. C
102. C
103. C
104. B
105. C

106. D
107. A
108. C
109. A
110. A
111. A
112. A
113. C
114. A
115. B
116. D
117. C
118. C
119. A
120. C
121. A
122. B
123. B
124. B
125. C
126. D
127. A
128. D
129. A
130. C
131. A
132. A
133. C
134. D
135. A
136. A
137. B
138. C
139. C
140. A
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141. D
142. D
143. D
144. B
145. A
146. C
147. B
148. D
149. B
150. B


