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Review part two

Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.

____ 1. All of the following are physical properties of matter EXCEPT ____.
a. mass c. melting point
b. color d. ability to rust

____ 2. Which of the following is NOT a physical property of water?
a. It has a boiling point of 100°C.
b. It is a colorless liquid.
c. It is composed of hydrogen and oxygen.
d. Sugar dissolves in it.

____ 3. A vapor is which state of matter?
a. solid c. gas
b. liquid d. all of the above

____ 4. Which state of matter takes both the shape and volume of its container?
a. solid c. gas
b. liquid d. both b and c

____ 5. Which state of matter is characterized by having an indefinite shape, but a definite volume?
a. gas c. solid
b. liquid d. none of the above

____ 6. All of the following are physical properties of a substance in the liquid state EXCEPT ____.
a. indefinite volume c. not easily compressed
b. definite mass d. indefinite shape

____ 7. Which of the following is a heterogeneous mixture?
a. air c. steel
b. salt water d. soil

____ 8. Which of the following CANNOT be considered a single phase?
a. a pure solid c. a homogeneous mixture
b. a pure liquid d. a heterogeneous mixture

____ 9. Which of the following is true about homogeneous mixtures?
a. They are known as solutions.
b. They consist of two or more phases.
c. They have compositions that never vary.
d. They are always liquids.

____ 10. Which of the following items is NOT a compound?
a. baking soda c. sucrose
b. salad dressing d. table salt

____ 11. Which of the following materials is a substance?
a. air c. stainless steel
b. gasoline d. silver
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____ 12. What is one difference between a mixture and a compound?
a. A compound consists of more than one phase.
b. A compound can only be separated into its components by chemical means.
c. A mixture can only be separated into its components by chemical means.
d. A mixture must be uniform in composition.

____ 13. The first figure in a properly written chemical symbol always is ____.
a. boldfaced c. italicized
b. capitalized d. underlined

____ 14. Which of the following represents a compound?
a. H c. H2O
b. H-3 d. O-16

____ 15. In the chemical reaction in which sucrose is heated and decomposes to form carbon dioxide and water, which 
of the following is a reactant?
a. sucrose c. water
b. carbon dioxide d. heat

____ 16. What must occur for a change to be a chemical reaction?
a. There must be a change in chemical properties.
b. There must be a change in physical properties.
c. The change must involve a change in mass.
d. The change must involve a change in volume.

____ 17. Which of the following does NOT involve a physical change?
a. mixing c. grinding
b. melting d. decomposing

____ 18. Which of the following is a chemical property of water at 4°C?
a. its color
b. its state
c. its temperature
d. its ability to decompose into hydrogen and oxygen

____ 19. Which of the following does NOT indicate that a chemical change may have taken place?
a. fracture formation c. precipitate formation
b. gas production d. energy transfer

____ 20. Which action changes the identity of the substance referenced?
a. melting gold
b. running an electric current through copper
c. corroding iron
d. breaking an ice cube

____ 21. Which of the following is true for all chemical reactions?
a. The total mass of the reactants increases.
b. The total mass of the products is greater than the total mass of the reactants.
c. The total mass of the products is less than the total mass of the reactants.
d. The total mass of the reactants equals the total mass of the products.

____ 22. Who was the man who lived from 460B.C.–370B.C. and was among the first to suggest the idea of atoms?
a. Atomos c. Democritus
b. Dalton d. Thomson
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____ 23. Which of the following is NOT a part of Dalton's atomic theory?
a. All elements are composed of atoms.
b. Atoms are always in motion.
c. Atoms of the same element are identical.
d. Atoms that combine do so in simple whole-number ratios.

____ 24. Why did J. J. Thomson reason that electrons must be a part of the atoms of all elements?
a. Cathode rays are negatively-charged particles.
b. Cathode rays can be deflected by magnets.
c. An electron is 2000 times lighter than a hydrogen atom.
d. Charge-to-mass ratio of electrons was the same, regardless of the gas used.

____ 25. What is the relative mass of an electron?
a. 1/1840 the mass of a hydrogen atom c. 1/1840 the mass of a C-12 atom
b. 1/1840 the mass of a neutron + proton d. 1/1840 the mass of an alpha particle

____ 26. Which hypothesis led to the discovery of the proton?
a. When a neutral hydrogen atom loses an electron, a positively-charged particle should 

remain.
b. A proton should be 1840 times heavier than an electron.
c. Cathode rays should be attracted to a positively-charged plate.
d. The nucleus of an atom should contain neutrons.

____ 27. The nucleus of an atom is ____.
a. the central core and is composed of protons and neutrons
b. positively charged and has more protons than neutrons
c. negatively charged and has a high density
d. negatively charged and has a low density

____ 28. What does the number 84 in the name krypton-84 represent?
a. the atomic number c. the sum of the protons and electrons
b. the mass number d. twice the number of protons

____ 29. Isotopes of the same element have different ____.
a. numbers of neutrons c. numbers of electrons
b. numbers of protons d. atomic numbers

____ 30. In which of the following sets is the symbol of the element, the number of protons, and the number of 
electrons given correctly?
a. In, 49 protons, 49 electrons c. Cs, 55 protons, 132.9 electrons
b. Zn, 30 protons, 60 electrons d. F, 19 protons, 19 electrons

____ 31. Which of the following statements is NOT true?
a. Atoms of the same element can have different masses.
b. Atoms of isotopes of an element have different numbers of protons.
c. The nucleus of an atom has a positive charge.
d. Atoms are mostly empty space.

____ 32. Select the correct symbol for an atom of tritium.

a. 0
1n c. 1

2H

b. 1
1H d. 1

3H
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____ 33. How is the number of neutrons in the nucleus of an atom calculated?
a. Add the number of electrons and protons together.
b. Subtract the number of electrons from the number of protons.
c. Subtract the number of protons from the mass number.
d. Add the mass number to the number of electrons.

____ 34. What unit is used to measure weighted average atomic mass?
a. amu c. angstrom
b. gram d. nanogram

____ 35. Which of the following equals one atomic mass unit?
a. the mass of one electron
b. the mass of one helium-4 atom
c. the mass of one carbon-12 atom
d. one-twelfth the mass of one carbon-12 atom

____ 36. Which of the following statements is NOT true?
a. Protons have a positive charge.
b. Electrons are negatively charged and have a mass of 1 amu.
c. The nucleus of an atom is positively charged.
d. Neutrons are located in the nucleus of an atom.

____ 37. In Bohr's model of the atom, where are the electrons and protons located?
a. The electrons move around the protons, which are at the center of the atom.
b. The electrons and protons move throughout the atom.
c. The electrons occupy fixed positions around the protons, which are at the center of the 

atom.
d. The electrons and protons are located throughout the atom, but they are not free to move.

____ 38. The principal quantum number indicates what property of an electron?
a. position c. energy level
b. speed d. electron cloud shape

____ 39. What is the shape of the 3p atomic orbital?
a. sphere c. bar
b. dumbbell d. two perpendicular dumbbells

____ 40. What is the maximum number of orbitals in the p sublevel?
a. 2 c. 4
b. 3 d. 5

____ 41. What is the next atomic orbital in the series 1s, 2s, 2p, 3s, 3p?
a. 2d c. 3f
b. 3d d. 4s

____ 42. What is the electron configuration of potassium?

a. 1s22s22p23s23p24s1 c. 1s22s23s23p63d1

b. 1s22s22p103s23p3 d. 1s22s22p63s23p64s1

____ 43. If three electrons are available to fill three empty 2p atomic orbitals, how will the electrons be distributed in 
the three orbitals?
a. one electron in each orbital
b. two electrons in one orbital, one in another, none in the third
c. three in one orbital, none in the other two
d. Three electrons cannot fill three empty 2p atomic orbitals.
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____ 44. How many half-filled orbitals are in a bromine atom?
a. 1 c. 3
b. 2 d. 4

____ 45. Stable electron configurations are likely to contain ____.
a. filled energy sublevels
b. fewer electrons than unstable configurations
c. unfilled s orbitals
d. electrons with a clockwise spin

____ 46. What is the basis for exceptions to the aufbau diagram?
a. Filled and half-filled energy sublevels are more stable than partially-filled energy 

sublevels.
b. Electron configurations are only probable.
c. Electron spins are more important than energy levels in determining electron 

configuration.
d. Some elements have unusual atomic orbitals.

____ 47. Which of the following electron configurations of outer sublevels is the most stable?

a. 4d55s1 c. 4d35s3

b. 4d45s2 d. 4d25s4

____ 48. How does the speed of visible light compare with the speed of gamma rays, when both speeds are measured 
in a vacuum?
a. The speed of visible light is greater.
b. The speed of gamma rays is greater.
c. The speeds are the same.
d. No answer can be determined from the information given.

____ 49. Which color of visible light has the shortest wavelength?
a. yellow c. blue
b. green d. violet

____ 50. Which of the following electromagnetic waves have the highest frequencies?
a. ultraviolet light waves c. microwaves
b. X-rays d. gamma rays

____ 51. Emission of light from an atom occurs when an electron ____.
a. drops from a higher to a lower energy level
b. jumps from a lower to a higher energy level
c. moves within its atomic orbital
d. falls into the nucleus

____ 52. As changes in energy levels of electrons increase, the frequencies of atomic line spectra they emit ____.
a. increase c. remain the same
b. decrease d. cannot be determined

____ 53. The atomic emission spectra of a sodium atom on Earth and of a sodium atom in the sun would be ____.
a. the same
b. different from each other
c. the same as those of several other elements
d. the same as each other only in the ultraviolet range

____ 54. What is the approximate energy of a photon having a frequency of 4 × 107 Hz? (h = 6.6 × 10−34 J⋅s)

a. 3 × 10−26 J c. 2 × 10−41 J

b. 3 × 10−27 J d. 3 × 1042 J
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____ 55. Which of the following quantum leaps would be associated with the greatest energy of emitted light?
a. n = 5 to n = 1 c. n = 2 to n = 5
b. n = 4 to n = 5 d. n = 5 to n = 4

____ 56. What are quanta of light called?
a. charms c. muons
b. excitons d. photons

____ 57. Which scientist developed the quantum mechanical model of the atom?
a. Albert Einstein c. Niels Bohr
b. Erwin Schrodinger d. Ernest Rutherford

____ 58. The quantum mechanical model of the atom ____.
a. defines the exact path of an electron around the nucleus
b. was proposed by Niels Bohr
c. involves the probability of finding an electron in a certain position
d. has many analogies in the visible world

____ 59. According to the Heisenberg uncertainty principle, if the position of a moving particle is known, what other 
quantity CANNOT be known?
a. mass c. spin
b. charge d. velocity

____ 60. What is another name for the transition metals?
a. noble gases c. Group B elements
b. Group A elements d. Group C elements

____ 61. Of the elements Pt, V, Li, and Kr, which is a nonmetal?
a. Pt c. Li
b. V d. Kr

____ 62. In which of the following sets is the symbol of the element, the number of protons, and the number of 
electrons given correctly?
a. In, 49 protons, 49 electrons c. Cs, 55 protons, 132.9 electrons
b. Zn, 30 protons, 60 electrons d. F, 19 protons, 19 electrons

____ 63. Which of the following is true about the electron configurations of the noble gases?
a. The highest occupied s and p sublevels are completely filled.
b. The highest occupied s and p sublevels are partially filled.
c. The electrons with the highest energy are in a d sublevel.
d. The electrons with the highest energy are in an f sublevel.

____ 64. Which of the following electron configurations is most likely to result in an element that is relatively 
inactive?
a. a half-filled energy sublevel
b. a filled energy sublevel
c. one empty and one filled energy sublevel
d. a filled highest occupied principal energy level

____ 65. Which of the following elements is a transition metal?
a. cesium c. tellurium
b. copper d. tin

____ 66. What are the Group 1A and Group 7A elements examples of?
a. representative elements c. noble gases
b. transition elements d. nonmetallic elements
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____ 67. Of the elements Fe, Hg, U, and Te, which is a representative element?
a. Fe c. U
b. Hg d. Te

____ 68. How does atomic radius change from top to bottom in a group in the periodic table?
a. It tends to decrease. c. It first increases, then decreases.
b. It tends to increase. d. It first decreases, then increases.

____ 69. How does atomic radius change from left to right across a period in the periodic table?
a. It tends to decrease. c. It first increases, then decreases.
b. It tends to increase. d. It first decreases, then increases.

____ 70. Which of the following factors contributes to the increase in atomic size within a group in the periodic table 
as the atomic number increases?
a. more shielding of the electrons by the highest occupied energy level
b. an increase in size of the nucleus
c. an increase in number of protons
d. fewer electrons in the highest occupied energy level

____ 71. Which of the following elements has the smallest atomic radius?
a. sulfur c. selenium
b. chlorine d. bromine

____ 72. What is the charge of a cation?
a. a positive charge
b. no charge
c. a negative charge
d. The charge depends on the size of the nucleus. 

____ 73. Which of the following statements is true about ions?
a. Cations form when an atom gains electrons.
b. Cations form when an atom loses electrons.
c. Anions form when an atom gains protons.
d. Anions form when an atom loses protons.

____ 74. Which of the following statements is NOT true about ions?
a. Cations are positively charged ions.
b. Anions are common among nonmetals.
c. Charges for ions are written as numbers followed by a plus or minus sign.
d. When a cation forms, more electrons are transferred to it.

____ 75. In which of the following sets are the charges given correctly for all the ions?

a. Na+, Mg+, Al + c. Rb−, Ba2 −, P3 +

b. K+, Sr2 +, O2 − d. N−, O2 −, F3 −

____ 76. What is the element with the highest electronegativity value?
a. cesium c. calcium
b. helium d. fluorine

____ 77. Which of the following elements has the smallest ionic radius?
a. Li c. O
b. K d. S
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____ 78. Which statement is true about electronegativity?
a. Electronegativity is the ability of an anion to attract another anion.
b. Electronegativity generally increases as you move from top to bottom within a group.
c. Electronegativity generally is higher for metals than for nonmetals.
d. Electronegativity generally increases from left to right across a period.

____ 79. Which of the following decreases with increasing atomic number in Group 2A?
a. shielding effect c. ionization energy
b. ionic size d. number of electrons

____ 80. How many valence electrons are in an atom of phosphorus?
a. 2 c. 4
b. 3 d. 5

____ 81. How many valence electrons are in an atom of magnesium?
a. 2 c. 4
b. 3 d. 5

____ 82. How many valence electrons does a helium atom have?
a. 2 c. 4
b. 3 d. 5

____ 83. What is the electron configuration of the calcium ion?

a. 1s22s22p63s23p6 c. 1s22s22p63s23p54s1

b. 1s22s22p63s23p44s2 d. 1s22s22p63s2

____ 84. How many electrons does barium have to give up to achieve a noble-gas electron configuration?
a. 1 c. 3
b. 2 d. 4

____ 85. What is the formula of the ion formed when potassium achieves noble-gas electron configuration?

a. K2 + c. K1 −

b. K+ d. K2 −

____ 86. Which of the following elements does NOT form an ion with a charge of 1+?
a. fluorine c. potassium
b. hydrogen d. sodium

____ 87. Which of the following is a pseudo-noble-gas electron configuration?

a. 1s22s22p63s23d5 c. 1s22s22p63s23p63d10

b. 1s22s22p63s23p6 d. 1s22s22p63s23d104s2

____ 88. What is the formula of the ion formed when phosphorus achieves a noble-gas electron configuration?

a. P3 + c. P2 −

b. P2 + d. P3 −

____ 89. What is the electron configuration of the iodide ion?

a. 1s22s22p63s23p63d104s24p64d105s25p6

b. 1s22s22p63s23p63d104s24p64d10

c. 1s22s22p63s23p63d104s24p64d105s2

d. 1s22s22p63s23p63d104s24p6
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____ 90. How many valence electrons are transferred from the calcium atom to iodine in the formation of the 
compound calcium iodide?
a. 0 c. 2
b. 1 d. 3

____ 91. What is the formula unit of sodium nitride?
a. NaN c. Na3N

b. Na2N d. NaN3

____ 92. What is the formula unit of aluminum oxide?
a. AlO c. AlO3

b. Al3O d. Al2O3

____ 93. What is the formula for sodium sulfate?
a. NaSO4 c. Na(SO4)2

b. Na2SO4 d. Na2(SO4)2

____ 94. Which of the following compounds has the formula KNO3?

a. potassium nitrate c. potassium nitrite
b. potassium nitride d. potassium nitrogen oxide

____ 95. What does the term coordination number in ionic crystals refer to?
a. the total number of valence electrons in an atom
b. the number of oppositely charged ions surrounding a particular ion
c. the number of atoms in a particular formula unit
d. the number of like-charged ions surrounding a particular ion

____ 96. Which is a typical characteristic of an ionic compound?
a. Electron pairs are shared among atoms.
b. The ionic compound has a low solubility in water.
c. The ionic compound is described as a molecule.
d. The ionic compound has a high melting point.

____ 97. Which elements can form diatomic molecules joined by a single covalent bond?
a. hydrogen only
b. halogens only
c. halogens and members of the oxygen group only
d. hydrogen and the halogens only

____ 98. Which of the following is the name given to the pairs of valence electrons that do not participate in bonding 
in diatomic oxygen molecules?
a. unvalenced pair c. inner pair
b. outer pair d. unshared pair

____ 99. Which of the following electron configurations gives the correct arrangement of the four valence electrons of 
the carbon atom in the molecule methane (CH4)?

a. 2s22p2 c. 2s12p23s1

b. 2s12p13s1 d. 2s12p3
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____ 100. When H+ forms a bond with H2O to form the hydronium ion H3O+, this bond is called a coordinate covalent 

bond because ____.
a. both bonding electrons come from the oxygen atom
b. it forms an especially strong bond
c. the electrons are equally shared
d. the oxygen no longer has eight valence electrons

____ 101. Which of the following bonds is the least reactive?
a. C—C c. O—H
b. H—H d. H—Cl

____ 102. How many electrons can occupy a single molecular orbital?
a. 0 c. 2
b. 1 d. 4

____ 103. Molecular orbital theory is based upon which of the following models of the atom?
a. classical mechanical model c. quantum mechanical model
b. Bohr model d. Democritus’s model

____ 104. Sigma bonds are formed as a result of the overlapping of which type(s) of atomic orbital(s)?
a. s only c. d only
b. p only d. s and p

____ 105. Which of the following theories provides information concerning both molecular shape and molecular 
bonding?
a. molecular orbital theory c. orbital hybridization theory
b. VSEPR theory d. Bohr atomic theory

____ 106. What type of hybrid orbital exists in the methane molecule?

a. sp c. sp3

b. sp2 d. sp3d2

____ 107. What is the shape of a molecule with a triple bond?
a. tetrahedral c. bent
b. pyramidal d. linear

____ 108. How many pi bonds are formed when sp2  hybridization occurs in ethene, C2H4?

a. 0 c. 2
b. 1 d. 3

____ 109. Which of the following covalent bonds is the most polar?
a. H—F c. H—H
b. H—C d. H—N

____ 110. What is thought to cause the dispersion forces?
a. attraction between ions c. sharing of electron pairs
b. motion of electrons d. differences in electronegativity

____ 111. Why is hydrogen bonding only possible with hydrogen?
a. Hydrogen’s nucleus is electron deficient when it bonds with an electronegative atom.
b. Hydrogen is the only atom that is the same size as an oxygen atom.
c. Hydrogen is the most electronegative element.
d. Hydrogen tends to form covalent bonds.
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____ 112. What is the correct name for the N3 −  ion?
a. nitrate ion c. nitride ion
b. nitrogen ion d. nitrite ion

____ 113. Aluminum is a group 3A metal. Which ion does A1 typically form?

a. Al3 − c. Al5 −

b. Al3 + d. Al5 +

____ 114. Which of the following correctly provides the name of the element, the symbol for the ion, and the name of 
the ion?

a. fluorine, F+, fluoride ion c. copper, Cu+, cuprous ion

b. zinc, Zn2 +, zincate ion d. sulfur, S2 −, sulfurous ion

____ 115. The nonmetals in Groups 6A and 7A ____.
a. lose electrons when they form ions
b. have a numerical charge that is found by subtracting 8 from the group number
c. all have ions with a –1 charge
d. end in -ate

____ 116. What determines that an element is a metal?
a. the magnitude of its charge c. when it is a Group A element
b. the molecules that it forms d. its position in the periodic table

____ 117. Which of the following is NOT a cation?

a. iron(III) ion c. Ca2 +

b. sulfate d. mercurous ion

____ 118. In which of the following are the symbol and name for the ion given correctly?

a. NH4
+: ammonia; H+: hydride c. OH−: hydroxide; O2 −: oxide

b. C2H3O2
−: acetate; C2O4

− : oxalite d. PO3
3 −: phosphate; PO4

3 −: phosphite

____ 119. Which of the following correctly provides the names and formulas of polyatomic ions?

a. carbonate: HCO3
−; bicarbonate: CO3

2 −

b. nitrite: NO−; nitrate: NO2
−

c. sulfite: S2 −; sulfate: SO3
−

d. chromate: CrO4
2 −; dichromate: Cr2O7

2 −

____ 120. Why are systematic names preferred over common names?
a. Common names do not provide information about the chemical composition of the 

compound.
b. Common names are derived from the method used to obtain the compound.
c. Common names were assigned by the scientist who discovered the compound.
d. Common names are not very descriptive.

____ 121. Which of the following compounds contains the Mn3 + ion?
a. MnS c. Mn2O3

b. MnBr2 d. MnO
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____ 122. Which of the following formulas represents an ionic compound?
a. CS2 c. N2O4

b. BaI2 d. PCl3

____ 123. Which element, when combined with fluorine, would most likely form an ionic compound?
a. lithium c. phosphorus
b. carbon d. chlorine

____ 124. Which of the following correctly represents an ion pair and the ionic compound the ions form?

a. Ca2 −, F−; CaF2 c. Ba2 +, O2 −; Ba2O2

b. Na+, Cl−; NaCl2 d. Pb4 +, O2 −; Pb2O4

____ 125. In which of the following is the name and formula given correctly?
a. sodium oxide, NaO c. cobaltous chloride, CoCl3

b. barium nitride, BaN d. stannic fluoride, SnF4

____ 126. Which of the following compounds contains the lead(II) ion?
a. PbO c. Pb2O
b. PbCl4 d. Pb2S

____ 127. What is the correct formula for potassium sulfite?
a. KHSO3 c. K2SO3

b. KHSO4 d. K2SO4

____ 128. Which set of chemical name and chemical formula for the same compound is correct?
a. ammonium sulfite, (NH4)2S c. lithium carbonate, LiCO3
b. iron(III) phosphate, FePO4 d. magnesium dichromate, MgCrO4

____ 129. Which polyatomic ion forms a neutral compound when combined with a group 1A monatomic ion in a 1:1 
ratio?
a. ammonium c. nitrate
b. carbonate d. phosphate

____ 130. Molecular compounds are usually ____.
a. composed of two or more transition elements
b. composed of positive and negative ions
c. composed of two or more nonmetallic elements
d. exceptions to the law of definite proportions

____ 131. Consider a mystery compound having the formula Mx T y . If the compound is not an acid, if it contains only 

two elements, and if M is not a metal, which of the following is true about the compound?
a. It contains a polyatomic ion. c. Its name ends in -ic.
b. Its name ends in -ite or -ate. d. It is a binary molecular compound.

____ 132. What is the formula for hydrosulfuric acid?
a. H2S2 c. HSO2

b. H2SO2 d. H2S

____ 133. Which of the following are produced when a base is dissolved in water?
a. hydronium ions c. hydrogen ions
b. hydroxide ions d. ammonium ions
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____ 134. How are bases named?
a. like monatomic elements c. like ionic compounds
b. like polyatomic ions d. like molecular compounds

____ 135. Select the correct formula for sulfur hexafluoride.
a. S2F6 c. F6S2

b. F6SO3 d. SF6

____ 136. What is the correct name for the compound CoCl2?

a. cobalt(I) chlorate c. cobalt(II) chlorate
b. cobalt(I) chloride d. cobalt(II) chloride

____ 137. What is the correct formula for barium chlorate?
a. Ba(ClO)2 c. Ba(ClO3)2

b. Ba(ClO2)2 d. BaCl2

____ 138. What does an -ite or -ate ending in a polyatomic ion mean?
a. Oxygen is in the formula. c. Nitrogen is in the formula.
b. Sulfur is in the formula. d. Bromine is in the formula.

____ 139. What SI unit is used to measure the number of representative particles in a substance?
a. kilogram c. kelvin
b. ampere d. mole

____ 140. Which of the following is NOT a representative particle?
a. atom c. anion
b. cation d. all of the above

____ 141. Which of the following elements exists as a diatomic molecule?
a. neon c. nitrogen
b. lithium d. sulfur

____ 142. How many atoms are in 0.075 mol of titanium?

a. 1.2 × 10-25 c. 6.4 × 102

b. 2.2 × 1024 d. 4.5 × 1022

____ 143. Butanol is composed of carbon, hydrogen, and oxygen. If 1.0 mol of butanol contains 6.0 × 1024 atoms of 
hydrogen, what is the subscript for the hydrogen atom in C4H2O?

a. 1 c. 6
b. 10 d. 8

____ 144. What is the molar mass of (NH4)2CO3?

a. 144 g c. 96 g
b. 138 g d. 78 g

____ 145. How many moles of CaBr2 are in 5.0 grams of CaBr2?

a. 2.5 × 10−2 mol c. 4.0 × 101 mol

b. 4.2 × 10−2 mol d. 1.0 × 103 mol

____ 146. Which combination of temperature and pressure correctly describes standard temperature and pressure, STP?
a. 0°C and 101 kPa c. 0°C and 22.4 kPa
b. 1°C and 0 kPa d. 100°C and 100 kPa
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____ 147. What is the number of moles in 9.63 L of H2S gas at STP?

a. 0.104 mol c. 3.54 mol
b. 0.430 mol d. 14.7 mol

____ 148. A 22.4-L sample of which of the following substances, at STP, would contain 6.02 × 1023 representative 
particles?
a. oxygen c. cesium iodide
b. gold d. sulfur

____ 149. If 60.2 grams of Hg combines completely with 24.0 grams of Br to form a compound, what is the percent 
composition of Hg in the compound?
a. 28.5% c. 71.5%
b. 39.9% d. 60.1%

____ 150. If 20.0 grams of Ca combines completely with 16.0 grams of S to form a compound, what is the percent 
composition of Ca in the compound?
a. 1.25% c. 44.4%
b. 20.0% d. 55.6%

____ 151. Which of the following compounds has the lowest percent gold content by weight?
a. AuOH c. AuCl3
b. Au(OH)3 d. AuI3

____ 152. Which of the following compounds has the highest oxygen content, by weight?
a. Na2O c. BaO

b. CO2 d. H2O

____ 153. Which of the following is NOT an empirical formula?
a. C2N2H8 c. BeCr2O7

b. C3H8O d. Sb2S3

____ 154. Which of the following compounds have the same empirical formula?
a. CO2 and SO2 c. C4H10 and C10H4

b. C7H14 and C10H20 d. C6H12 and C6H14

____ 155. If 1 egg and 1/3 cup of oil are needed for each bag of brownie mix, how many bags of brownie mix do you 
need if you want to use up all 3 eggs and 1 cup of oil?
a. 1 c. 3
b. 2 d. 4

____ 156. What is conserved in the reaction shown below? 
N2(g) + 3F2(g) → 2NF3(g)

a. atoms only c. mass and atoms only
b. mass only d. moles only

____ 157. In every chemical reaction, ____.
a. mass and molecules are conserved c. mass and atoms are conserved
b. moles and liters are conserved d. moles and molecules are conserved

____ 158. In any chemical reaction, the quantities that are preserved are ____.
a. the number of moles and the volumes
b. the number of molecules and the volumes
c. mass and number of atoms
d. mass and moles
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____ 159. How many moles of aluminum are needed to react completely with 1.2 mol of FeO? 
2Al(s) + 3FeO(s) → 3Fe(s) + Al 2O3(s)

a. 1.2 mol c. 1.6 mol
b. 0.8 mol d. 2.4 mol

____ 160. Calculate the number of moles of Al2O3 that are produced when 0.60 mol of Fe is produced in the following 

reaction. 
2Al(s) + 3FeO(s) → 3Fe(s) + Al 2O3(s)

a. 0.20 mol c. 0.60 mol
b. 0.40 mol d. 0.90 mol

____ 161. At STP, how many liters of oxygen are required to react completely with 3.6 liters of hydrogen to form 
water? 
2H2(g) + O2(g) → 2H2O(g)

a. 1.8 L c. 2.0 L
b. 3.6 L d. 2.4 L

____ 162. The equation below shows the decomposition of lead nitrate. How many grams of oxygen are produced when 
11.5 g NO2 is formed?

2Pb(NO3)2(s) → 2PbO(s) + 4NO2(g) + O2(g)

a. 1.00 g c. 2.88 g
b. 2.00 g d. 32.0 g

____ 163. Iron(III) oxide is formed when iron combines with oxygen in the air. How many grams of Fe2O3 are formed 

when 16.7 g of Fe reacts completely with oxygen?
4Fe(s) + 3O2(g) → 2Fe2O3(s)

a. 12.0 g c. 47.8 g
b. 23.9 g d. 95.6 g

____ 164. Mercury can be obtained by reacting mercury(II) sulfide with calcium oxide. How many grams of calcium 
oxide are needed to produce 36.0 g of Hg?
4HgS(s) + 4CaO(s) → 4Hg(l) + 3CaS(s) + CaSO4

a. 1.80 g c. 10.1 g
b. 7.56 g d. 13.4 g

____ 165. How many grams of H3PO4 are produced when 10.0 moles of water react with an excess of P4O10?

P4O10(s) + 6H2O(l) → 4H3PO4(aq)

a. 1.22 g c. 147 g
b. 6.7 g d. 653 g

____ 166. Which of the following statements is true about the following reaction?
3NaHCO3(aq) + C6H8O7(aq) → 3CO2(g) + 3H2O(s) +Na3C6H5O7(aq)

a. 22.4 L of CO2(g) are produced for every liter of C6H8O7(aq) reacted.

b. 1 mole of water is produced for every mole of carbon dioxide produced.

c. 6.02 × 1023 molecules of Na3C6H5O7(aq) are produced for every mole of NaHCO3(aq) 

used.
d. 54 g of water are produced for every mole of NaHCO3(aq) produced.
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____ 167. How many liters of NH3 are needed to react completely with 30.0 L of NO (at STP)?

4NH3(g) + 6NO(g) → 5N2(g) + 6H2O(g)

a. 5.0 L c. 7.5 L
b. 20.0 L d. 120.0 L

____ 168. When 0.1 mol of calcium reacts with 880 g of water, 2.24 L of hydrogen gas form (at STP). How would the 
amount of hydrogen produced change if the volume of water was decreased to 440 mL (440 g)?
a. Only one half the volume of hydrogen would be produced.
b. The volume of hydrogen produced would be the same.
c. The volume of hydrogen produced would double.
d. No hydrogen would be produced.

____ 169. Calcium oxide, or lime, is produced by the thermal decomposition of limestone in the reaction CaCO3(s) 

∆→  CaO(s) + CO2(g). What mass of lime can be produced from 1.5 × 103 kg of limestone?

a. 8.4 × 105 kg c. 8.4 kg

b. 8.4 × 102 kg d. none of the above

____ 170. Which of the following is NOT true about limiting and excess reagents?
a. The amount of product obtained is determined by the limiting reagent.
b. A balanced equation is necessary to determine which reactant is the limiting reagent.
c. Some of the excess reagent is left over after the reaction is complete.
d. The reactant that has the smallest given mass is the limiting reagent.

____ 171. How many liters of chlorine gas can be produced when 0.98 L of HCl react with excess O2 at STP?

4HCl(g) + O2(g) → 2Cl2(g) + 2H2O(g)

a. 0.98 L c. 3.9 L
b. 0.49 L d. 2.0 L

____ 172. Identify the limiting reagent and the volume of CO2 formed when 11 L CS2 reacts with 18 L O2 to produce 

CO2 gas and SO2 gas at STP.

CS2(g) + 3O2(g) → CO2(g) + 2SO2(g)

a. CS2; 5.5 L CO2 c. CS2; 11 L CO2

b. O2; 6.0 L CO2 d. O2; 27 L CO2

____ 173. Which statement is true if 12 mol CO and 12 mol Fe2O3 are allowed to react?

3CO(g) + Fe2O3(s) → 2Fe(s) + 3CO2(g)

a. The limiting reagent is CO and 8.0 mol Fe will be formed.
b. The limiting reagent is CO and 3.0 mol CO2 will be formed.

c. The limiting reagent is Fe2O3 and 24 mol Fe will be formed.

d. The limiting reagent is Fe2O3 and 36 mol CO2 will be formed.

____ 174. Which of the following would be the limiting reagent in the reaction shown below?
2H2(g) + O2(g) → 2H2O(g)

a. 50 molecules of H2
b. 50 molecules of O2
c. Neither a nor b is limiting.
d. Both a and b are considered limiting reagents.
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____ 175. Lead nitrate can be decomposed by heating. What is the percent yield of the decomposition reaction if 9.9 g 
Pb(NO3)2 are heated to give 5.5 g of PbO?

2Pb(NO3)2(s) → 2PbO(s) + 4NO2(g) + O2(g)

a. 44% c. 67%
b. 56% d. 82%

____ 176. Hydrogen gas is produced when zinc reacts with hydrochloric acid. If the actual yield of this reaction is 85%, 
how many grams of zinc are needed to produce 112 L of H2 at STP?

Zn(s) + 2HCl(aq) → ZnCl2(s) + H2(g)

a. 95 g c. 280 g
b. 180 g d. 380 g

____ 177. In a particular reaction between copper metal and silver nitrate, 12.7 g Cu produced 38.1 g Ag. What is the 
percent yield of silver in this reaction?
Cu + 2AgNO3 → Cu(NO3)2 + 2Ag

a. 56.7% c. 88.2%
b. 77.3% d. 176%

____ 178. If the volume of a container of gas is reduced, what will happen to the pressure inside the container?
a. The pressure will increase.
b. The pressure will not change.
c. The pressure will decrease.
d. The pressure depends on the type of gas.

____ 179. If a balloon is squeezed, what happens to the pressure of the gas inside the balloon?
a. It increases.
b. It stays the same.
c. It decreases.
d. The pressure depends on the type of gas in the balloon.

____ 180. What happens to the temperature of a gas when it is compressed?
a. The temperature increases.
b. The temperature does not change.
c. The temperature decreases.
d. The temperature becomes unpredictable.

____ 181. As the temperature of the gas in a balloon decreases, which of the following occurs?
a. The volume of the balloon increases.
b. The average kinetic energy of the gas decreases.
c. The gas pressure inside the balloon increases.
d. all of the above

____ 182. If 4 moles of gas are added to a container that already holds 1 mole of gas, how will the pressure change 
inside the container?
a. The pressure will be five times higher.
b. The pressure will double.
c. The pressure will be four times higher.
d. The pressure will not change.

____ 183. Which of these changes would NOT cause an increase in the pressure of a contained gas?
a. The volume of the container is increased.
b. More of the gas is added to the container.
c. The temperature is increased.
d. The average kinetic energy of the gas in increased.
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____ 184. The volume of a gas is doubled while the temperature is held constant. How does the gas pressure change?
a. It is reduced by one half.
b. It does not change.
c. It is doubled.
d. It varies depending on the type of gas.

____ 185. When the pressure and number of particles of a gas are constant, which of the following is also constant?
a. the sum of the volume and temperature in kelvins
b. the difference of the volume and temperature in kelvins
c. the product of the volume and temperature in kelvins
d. the ratio of the volume and temperature in kelvins

____ 186. When the volume and number of particles of a gas are constant, which of the following is also constant?
a. the sum of the pressure and temperature in kelvins
b. the difference of the pressure and temperature in kelvins
c. the product of the pressure and temperature in kelvins
d. the ratio of the pressure and temperature in kelvins

____ 187. If a sealed syringe is plunged into cold water, in which direction will the syringe piston slide?
a. in c. No movement will occur.
b. out d. The direction cannot be predicted.

____ 188. What happens when a piston is used to decrease the volume of a contained gas?
a. Fewer gas particles exert a force on the piston.
b. The piston’s pressure on the gas becomes greater than the pressure exerted by the gas on 

the piston.
c. Gas particles become compressed.
d. Gas particles leak out of the container.

____ 189. In general, for a gas at a constant volume, ____.
a. the pressure of the gas is inversely proportional to its temperature in kelvins
b. the volume of the gas is inversely proportional to its temperature in kelvins
c. the volume of the gas is directly proportional to its temperature in kelvins
d. the pressure of the gas is directly proportional to its temperature in kelvins

____ 190. What does the ideal gas law allow a scientist to calculate that the other gas laws do not?
a. number of moles c. volume
b. pressure d. temperature

____ 191. How is the ideal gas law usually written?

a.
PV

nT
 = R c. PV = nRT

b.
PV

T
 = nR d. P = 

nRT

V

____ 192. Which of the following is constant for 1 mole of any ideal gas?

a. PVT c.
PT

V

b.
PV

T
d.

VT

P

____ 193. An ideal gas CANNOT be ____.
a. condensed c. heated
b. cooled d. compressed
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____ 194. Under what conditions of temperature and pressure is the behavior of real gases most like that of ideal gases?
a. low temperature and low pressure c. high temperature and low pressure
b. low temperature and high pressure d. high temperature and high pressure

____ 195. If oxygen is removed from a sample of air as iron rusts, what happens to the total pressure of the air?
a. It increases. c. It decreases.
b. It stays the same. d. The change cannot be determined.

____ 196. A box with a volume of 22.4 L contains 1.0 mol of nitrogen and 2.0 mol of hydrogen at 0°C. Which of the 
following statements is true?
a. The total pressure in the box is 101 kPa.
b. The partial pressures of N2 and H2 are equal.

c. The total pressure is 202 kPa
d. The partial pressure of N2 is 101 kPa.

____ 197. If the volume of a container of air is reduced by one-half, what happens to the partial pressure of oxygen 
within the container?
a. It is reduced by one-half. c. It is doubled.
b. It does not change. d. It is reduced by one-fourth.

____ 198. Which of the following gases will effuse the most rapidly?
a. bromine c. ammonia
b. chlorine d. hydrogen

____ 199. Which of the following atoms would have the greatest velocity if each atom had the same kinetic energy?
a. bromine c. ammonia
b. chlorine d. hydrogen

____ 200. Which of the following gases is the best choice for inflating a balloon that must remain inflated for a long 
period of time?
a. argon c. hydrogen
b. oxygen d. neon


