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2018-2019 Chemistry Final Exam Study Guide

____ 1. The area labeled __________ indicates the triple point of the substance. 
a.  s   b.  z   c.  r   d.  x

____ 2. What is the phase change called when the substance goes from point O to point M?
a.  melting    b.  sublimation   c.  boiling   d.  freezing   e.  condensing

____ 3. What is the phase change called when the substance goes from point N to point O?
a.  condensing   b.  boiling   c.  melting    d.  sublimation

____ 4. How many milliliters of 11.1 M HNO3 would be needed to prepare 0.500 L of 0.500 M HNO3? (Hint: dilute)
a.  44.4   b.  2.78   c.  0.0444   d.  22.5

____ 5. What is the oxidation number of As in AsO43-?
a.  -5   b.  -8   c.  +8   d.  +5

____ 6. Ca + MgCl2 ---->     (Ca is more reactive than Mg)
a.  No reaction occurs.   b.  CaCl2 + Mg   c.  MgCa + Cl2   d.  CaMgCl4

____ 7. Which temperature scale has no negative temperatures?
a.  Kelvin   b.  Joule   c.  Celsius   d.  Fahrenheit

____ 8. In what kind of reaction does a compound burn in the presence of oxygen gas?
a.  single-displacement   b.  combustion   c.  decomposition   d.  synthesis

____ 9. If 2CO(g) + O2(g)  2CO2(g) reaches equilibrium & then more CO(g) is added, [CO2] ____ & [O2] ____.
a.  increases ; decreases   b.  both stay the same   c.  decreases ; decreases   d.  increases ; increases

____ 10. A positive ion is known as a(n) _________.
a.  cation.   b.  anion   c.  valence electron.   d.  ionic radius.

____ 11. For:  4 NH3(g) + 7 O2(g)  4 NO2(g) + 6 H2O(g)    28.8 g NH3 (17.04 g/mol) consumes ___ g O2 (32 g/mol).
a.  15.3   b.  94.7   c.  108   d.  54.1

____ 12. A value of K near 1 indicates that at equilibrium probably
a.  only reactants are present.   b.  only products are present.   c.  the reactions occur at a moderate rate.   
d.  significant quantities of both products and reactants are present.

____ 13. To be effective, a collision requires
a.  a reaction mechanism.   b.  a favorable orientation.   c.  sufficient energy.   d.  Both b and c.

____ 14. The equal but opposite charges present in the two regions of a polar molecule create a(n) _______.
a.  electron sea.   b.  crystal lattice.   c.  dipole.   d.  ionic bond.
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____ 15. Complete the following equation for dissolving of Al(NO3)3:          Al(NO3)3 (s) H 2 O
a.  Al+ + (NO3)3-   b.  Al3+ + NO33-   c.  Al3+(aq) + 3NO3-(aq)   d.  Al3-(aq) + 3NO3+(aq)

____ 16. How would you classify KOH in the equation:  KOH(aq)  K(aq) OH(aq)  ?
a.  a strong acid   b.  a weak base   c.  a strong base   d.  a weak acid

____ 17. Which of the following does not increase the rate of dissolving a solid in water?
a.  using larger pieces of solid   b.  heating the water   c.  stirring the solution   d.  crushing the solid

____ 18. On a phase diagram, the melting point is the same as __________.
a.  the triple point   b.  the boiling point   c.  the freezing point   d.  the critical point

____ 19. Which of the following is insoluble in water at 25°C?
a.  Mg3(PO4)2   b.  (NH4)2CO3   c.  KOH   d.  NaC2H3O2

____ 20. For a 4 gas mixture, PT = 860 mmHg. If PA= 220 mmHg, PB= 220 mmHg, & PC = 110 mmHg. What is PD =?
a.  310 mm Hg   b.  165 mm Hg   c.  220 mm Hg   d.  860 mm Hg

____ 21. What is the mole fraction of ethanol in a solution of 3.00 moles of ethanol and 5.00 moles of water?
a.  0.6   b.  1.67   c.  0.375   d.  15

____ 22. In the reaction represented by the equation Fe  Fe3+ + 3e–, the species Fe is
a.  oxidized.   b.  reduced.   c.  disproportionated.   d.  neutralized.

____ 23. The correct formula for potassium nitride is
a.  K3N   b.  PN   c.  KN   d.  K2N

____ 24. Calculate the approximate volume of a 0.600 mol sample of gas at 15.0°C and a pressure of 1.10 atm.
a.  22.4 L   b.  139 L   c.  12.9 L   d.  24.6 L

____ 25. What is the equilibrium expression for the following equation?    Fe(OH)3(aq)  Fe3+(aq) + 3OH(aq)

a.  
[Fe3+][OH-]
[Fe(OH)3]    b.  

[Fe3+][OH-]3
[Fe(OH)3]    c.  

[Fe(OH)3]
[Fe3+][OH-]3    d.  

[Fe(OH)3]
[Fe3+][OH-]

____ 26. The molecular formula for vitamin C is C6H8O6. What is the empirical formula?
a.  CHO   b.  C2H4O2   c.  CH2O   d.  C3H4O3

____ 27. The minimum energy required for a reaction to occur is called
a.  activation energy.   b.  kinetic energy.   c.  free energy.   d.  energy of enthalpy.

____ 28. The P—Cl bond in PCl3 (electronegativity for P is 2.1; electronegativity for Cl is 3.0) is
a.  ionic.   b.  polar covalent.   c.  metallic.   d.  nonpolar covalent.

____ 29. For the reaction: 2H2 + O2 2H2O, how many moles of water can be produced from 6.0 mol of oxygen?
a.  12 mol   b.  18 mol   c.  2.0 mol   d.  6.0 mol

____ 30. For: 2Na + 2H2O  2NaOH + H2, how many grams of NaOH are produced from 3.0 mol of Na?
a.  120 g   b.  80. g   c.  240 g   d.  40. g

____ 31. Which phrase best describes a 0.012M solution of an acid that ionizes only slightly in water?
a.  strong and dilute   b.  concentrated and strong   c.  dilute and weak   d.  concentrated and weak

____ 32. The energy transferred between samples of matter because of a difference in their temperatures is called __.
a.  heat.   b.  chemical equilibrium.   c.  temperature.   d.  thermochemistry.
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____ 33. The molar mass of NO2 is 46.01 g/mol. How many moles of NO2 are present in 114.95 g?
a.  2.498 mol   b.  0.4003 mol   c.  1.000 mol   d.  114.95 mol

____ 34. According to the kinetic-molecular theory, particles of matter ____________.
a.  have different colors.   b.  are always fluid.   c.  are in constant motion.   d.  have different shapes.

____ 35. What type of bonding explains why the boiling point of H2O is higher than that of H2S?
a.  covalent bonding.   b.  ionic bonding.   c.  London forces.   d.  hydrogen bonding.

____ 36. What is the new temperature of a gas at 10.0C whose pressure increases from 700. mm Hg to 900. mm Hg?
a.  90.9C   b.  0C   c.  364C   d.  39.0C

____ 37. _________  in ______ water will dissolve least rapidly.
a.  Powdered sugar ; cold   b.  Sugar cubes ; hot   c.  Powdered sugar ; hot   d.  Sugar cubes ; cold

____ 38. Name the compound Al2S3.
a.  aluminum sulfate   b.  aluminum sulfide   c.  aluminum sulfur   d.  aluminum(II) sulfate

____ 39. What is the formula for aluminum sulfate?
a.  Al2SO4   b.  Al(SO4)3   c.  AlSO4   d.  Al2(SO4)3

____ 40. A gaseous mixture containing 1.5 mol Ar & 3.5 mol CO2 has a total pressure of 8.7 atm. What is the partial 
pressure of CO2?
a.  26 atm   b.  6.1 atm   c.  1.7 atm   d.  2.6 atm

____ 41. Compared to the alkali metals, the alkaline-earth metals are ______________.
a.  less reactive.   b.  nuclear.   c.  less dense.   d.  more reactive.

____ 42. Which state of matter expands when heated and is easy to compress?
a.  gas   b.  liquid only   c.  solid only   d.  both b and c

____ 43. An atom is electrically neutral because the
a.  nuclear forces stabilize the charges.   b.  neutrons balance the protons and electrons.   c.  numbers of 
protons and electrons are equal.   d.  numbers of protons and neutrons are equal.

____ 44. What is the empirical formula for a compound that contains 12.62% Li, 29.17% S, and 58.21% O?
a.  Li2SO3   b.  Li2SO4   c.  LiS2O6   d.  LiSO2

____ 45. The intermolecular forces between particles in a liquid can involve all of the following except
a.  dipole-dipole attractions.   b.  gravitational forces.   c.  hydrogen bonding.   d.  London dispersion forces.

____ 46. Oxidation and reduction
a.  always occur at different times.   b.  do not occur in the same reaction.   c.  always occur with oxidation 
first, then reduction.   d.  always occur simultaneously.

____ 47. According to the law of conservation of mass, when reactants combine to form a compound in a reaction, the 
mass of the compound is ____ the sum of the masses of the individual reactants.
a.  either greater than or less than   b.  less than   c.  greater than   d.  equal to

____ 48. Dyes with pH-sensitive colors are used in titrations as
a.  titrants.   b.  primary standards.   c.  indicators.   d.  None of the above

____ 49. What is the oxidation number of hydrogen in H2O?
a.  +2   b.  0   c.  +3   d.  +1
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____ 50. What type of reaction does this curve represent?
a.  Endothermic   b.  Exothermic   c.  Ectothermic   d.  Energy Thermic

____ 51. Which letter shows the activation energy (without use of a catalyst)?
a.  a   b.  b   c.  c   d.  d   e.  e

____ 52. Which letter shows the change in energy for the overall reaction?
a.  a   b.  b   c.  c   d.  d   e.  e

____ 53. "Like dissolves like" is a very general rule used for predicting whether
a.  a reaction will reach equilibrium.   b.  one substance will react with another.   c.  one substance will form a 
solution with another.   d.  a mixture will contain two or three phases.

____ 54. In the equation 2Al(s) + 3Fe(NO3)2(aq)  3Fe(s) + 2Al(NO3)3(aq), iron has been replaced by
a.  nitrogen.   b.  aluminum.   c.  water.   d.  nitrate.

____ 55. Which indicator is used to study neutralizations of weak acids with strong bases?
a.  phenolphthalein   b.  methyl orange   c.  bromthymol blue   d.  None of the above

____ 56. Compared with molecular bonds, the strength of intermolecular forces is _______.
a.  stronger.   b.  weaker.   c.  about the same.   d.  too variable to compare.

____ 57. What is the formula for dinitrogen trioxide?
a.  Ni2O3   b.  N2O6   c.  N2O3   d.  NO3

____ 58. A chemical reaction involving substances A and B stops when B is completely used. B is the _________.
a.  primary reactant.   b.  excess reactant.   c.  limiting reactant.   d.  primary product.

____ 59. What is the net ionic equation for the precipitation rxn.(forms BaSO4(s)) between BaCl2(aq) & Na2SO4(aq)?
a.  Na+(aq) + Cl-(aq)  NaCl(s)   b.  Ba2+(aq) + 2Cl-(aq) + 2 Na+(aq) + SO42-(aq)  BaSO4(s) + 2Cl-(aq) + 
2Na+(aq)   c.  Ba2+(aq) + SO42-(aq)  BaSO4(s)   d.  BaCl2(aq) + Na2SO4(aq)  BaSO4(s) + 2NaCl(aq)

____ 60. The number of valence electrons in Group 17 elements is
a.  equal to the period number.   b.  8.   c.  7.   d.  17.

____ 61. What is the formula for hydrochloric acid?
a.  HClO   b.  HCl   c.  H2CO3   d.  HF

____ 62. What is the mass of 0.240 mol glucose, C6H12O6?
a.  750. g   b.  24.0 g   c.  43.2 g   d.  180.16 g

____ 63. Under what conditions of temperature (T) & pressure (P) is real gas behavior most like that of ideal gases?
a.  high T & high P   b.  high T & low P   c.  low T & low P   d.  low T & high P

____ 64. The element that has the greatest electronegativity is ____________.
a.  oxygen.   b.  chlorine.   c.  fluorine.   d.  sodium.
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____ 65. What is the oxidation number of oxygen in most compounds?
a.  0   b.  –8   c.  –2   d.  +1

____ 66. What is the formula for xenon tetrafluoride?
a.  XeF   b.  Xe2F   c.  Xe4F   d.  XeF4

____ 67. The oxidation number of fluorine is
a.  –1 in all compounds.   b.  unknown.   c.  +1 in all compounds.   d.  always 0.

____ 68. For: H2O(l) + NH4+(aq)  NH3(aq) + H3O+(aq) ___ is a(n) _____ & ___ is its conjugate ______.
a.  H2O; base; NH3; acid   b.  H2O; acid; H3O+; base   c.  H2O; base; NH4+; acid   d.  NH4+; acid; NH3; base

____ 69. What is the oxidation number of a pure element?
a.  +1   b.  –1   c.  8   d.  0

____ 70. A sample of oxygen occupies 560. mL when the pressure is 800.00 mm Hg. At constant temperature, what 
volume does the gas occupy when the pressure decreases to 700.0 mm Hg?
a.  600. mL   b.  490. mL   c.  80.0 mL   d.  640. mL

____ 71. What happens when energy is changed from one form to another?
a.  A physical change to a substance occurs.   b.  All of the energy can be accounted for.   c.  Some of the 
energy is lost entirely.   d.  All of the energy is changed to a useful form.

____ 72. What is the molarity of a solution prepared by dissolving 34.1-g SrCl2(158.52 g/mol) in 0.1125 L of solution?
a.  48.0 M   b.  1.91 M   c.  24.2 M   d.  0.303 M

____ 73. For an exothermic reaction, H is always _________.
a.  positive.   b.  zero.   c.  small.   d.  negative.

____ 74. The strongest IMF’s exist between ____ particles, whereas the weakest IMF’s exist between _____ particles.
a.  solid, gas   b.  liquid, gas   c.  gas, solid   d.  liquid, solid

____ 75. What is the formula for zinc fluoride?
a.  ZnF   b.  Zn2F3   c.  Zn2F   d.  ZnF2

____ 76. When titrating a strong acid with a strong base, the equivalence point will be
a.  either above or below a pH of 7.0.   b.  below a pH of 7.0.   c.  at a pH of 7.0.   d.  above a pH of 7.0.

____ 77. At its triple point, water can
a.  have only three pressure values.   b.  exist only as a solid.   c.  only be present as vapor.   d.  exist in 
equilibrium in three different phases.

____ 78. Name the compound SO3.
a.  sodium trioxide   b.  sulfur trioxide   c.  selenium trioxide   d.  silver trioxide

____ 79. What is the volume of a balloon filled with 2.50 moles He gas at 22°C at a pressure of 1.49 atm?
a.  14.4 L   b.  90.2 L   c.  40.6 L   d.  3.03 L

____ 80. In the reaction:  2Al2O3  4Al + 3O2, what is the mole ratio of aluminum to oxygen?
a.  2:3   b.  4:3   c.  3:4   d.  10:6

____ 81. What is the molarity of an HCl solution if 125 mL is neutralized in a titration by 76.0 mL of 1.22 M KOH?
a.  0.371 M   b.  0.617 M   c.  0.455 M   d.  0.742 M

____ 82. Convert the pressure 2.50 atm to kPa.
a.  1 kPa   b.  253 kPa   c.  760 kPa   d.  1000 kPa
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____ 83. Which of the following affects reaction rate?
a.  temperature   b.  surface area of reactants   c.  the nature of reactants   d.  All of the above

____ 84. The pH of a basic solution is
a.  less than 7.   b.  greater than 14.   c.  less than 0.   d.  greater than 7.

____ 85. Which compound is produced by a neutralization?
a.  Ca(OH)2(s)   b.  H3PO4(aq)   c.  H2O(l)   d.  HNO3(aq)

____ 86. If [H+] = 1.7  10–3 M, what is the pH of the solution?
a.  2.77   b.  1.81   c.  2.13   d.  2.42

____ 87. Once a substance reaches chemical equilibrium, the system is microscopically ____ & macroscopically ____.
a.  static; dynamic   b.  dynamic; dynamic   c.  dynamic; static   d.  static; static

____ 88. Arrhenius theorized that a base is a compound that ___ the ___ ion concentration when dissovled in water.
a.  increases; hydrogen    b.  increases; hydroxide   c.  decreases; hydrogen   d.  decreases; hydroxide

____ 89. Name the compound Ni(ClO3)2.
a.  nickel(II) chlorate   b.  nickel(II) chloride   c.  nickel(II) chlorite   d.  nickel(II) peroxide

____ 90. What is the formula for diphosphorus pentoxide?
a.  P2PeO5   b.  PO5   c.  P2O4   d.  P2O5

____ 91. The molar mass of NH3 is 17.03 g/mol. How many moles of NH3 are present in 107.1 g?
a.  0.1623 mol   b.  3.614 mol   c.  6.289 mol   d.  107.1 mol

____ 92. What is the percentage composition of CF4?
a.  20% C, 80% F   b.  13.6% C, 86.4% F   c.  16.8% C, 83.2% F   d.  81% C, 19% F

____ 93. A formula that shows the simplest whole-number ratio of the atoms in a compound is the
a.  molecular formula.   b.  ideal formula.   c.  experimental formula.   d.  empirical formula.

____ 94. What is the empirical formula for a compound that is 31.9% potassium, 28.9% chlorine, and 39.2% oxygen?
a.  KClO2   b.  KClO3   c.  K2Cl2O3   d.  K2Cl2O5

____ 95. A compound contains 259.2 g of F and 40.8 g of C. What is the empirical formula for this compound?
a.  CF4   b.  C4F   c.  CF   d.  CF2

____ 96. A compound's empirical formula is N2O5. If the formula mass is 108 amu, what is the molecular formula?
a.  N2O5   b.  N4O10   c.  NO3   d.  N2O4

____ 97. According to the law of conservation of mass, the total mass of the reacting substances is
a.  always more than the total mass of the products.   b.  always less than the total mass of the products.   
c.  sometimes more and sometimes less than the total mass of the products.   d.  always equal to the total mass 
of the products.

____ 98. Which coefficients correctly balance the formula equation 
NH4NO2(s) N2(g) + H2O(l)?
a.  1, 2, 2   b.  1, 1, 2   c.  2, 1, 1   d.  2, 2, 2

____ 99. The reaction represented by the equation Pb(NO3)2(aq) + 2KI(aq)  PbI2(s) + 2KNO3(aq) is a
a.  double-displacement reaction.   b.  synthesis reaction.   c.  decomposition reaction.   d.  combustion 
reaction.
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____ 100. The reaction represented by the equation 2KClO3(s)  2KCl(s) + 3O2(g) is a(n)
a.  synthesis reaction.   b.  decomposition reaction.   c.  combustion reaction.   d.  ionic reaction.

____ 101. An insoluble gas that forms in a double-displacement reaction in aqueous solution
a.  bubbles out of solution.   b.  forms a precipitate.   c.  disassociates into ions.   d.  reacts with the water.

____ 102. A precipitate may form in a double-displacement reaction when
a.  hydrogen gas reacts with a metal.   b.  positive ions combine with negative ions.   c.  water boils out of the 
solution.   d.  a gas escapes.

____ 103. Magnesium bromide (aq) + chlorine (g) yields
a.  Mg(s) and BrCl(aq).   b.  MgCl(aq) and Br2(l).   c.  MgBrCl(aq).   d.  MgCl2(aq) and Br2(l).

____ 104. What is the correct name for the N3   ion?
a.  nitrate ion   b.  nitrogen ion   c.  nitride ion   d.  nitrite ion

____ 105. Which of the following determines that an element is a metal?
a.  the magnitude of its charge   b.  the molecules that it forms   c.  when it is a Group A element   d.  whether 
it loses valence electrons

____ 106. An -ate or -ite at the end of a compound name usually indicates that the compound contains 
a.  fewer electrons than protons.   b.  neutral molecules.   c.  only two elements.   d.  a polyatomic anion.

____ 107. In which of the following are the formula of the ionic compound and the charge on the metal ion shown 
correctly?
a.  UCl5 , U    b.  ThO2 , Th4     c.  IrS2 , Ir2     d.  NiO, Ni

____ 108. When the name of an anion that is part of an acid ends in -ite, the acid name includes the suffix ____.
a.  -ous   b.  -ic   c.  -ate   d.  -ite

____ 109. What is the formula for phosphoric acid?
a.  H2PO3    b.  H3 PO4    c.  HPO2    d.  HPO4

____ 110. If an atom is reduced in a redox reaction, what must happen to another atom in the system?
a.  It must be oxidized.   b.  It must be reduced.   c.  It must be neutralized.   d.  Nothing needs to happen to 
another atom in the system.

____ 111. What change occurs during oxidation?
a.  gain of hydrogen   b.  loss of oxygen   c.  gain of electrons   d.  loss of electrons

____ 112. What particles are transferred in an oxidation-reduction reaction?
a.  protons   b.  ions   c.  electrons   d.  atoms

____ 113. Which element is reduced in the following reaction?
2PbSO4 + 2H2O  Pb + PbO2 + 2H2SO4
a.  lead   b.  sulfur   c.  hydrogen   d.  oxygen

____ 114. Cu    Cu2   + 2 e-
The equation above represents a reaction that can be classified as ____.
a.  redox   b.  hydrolysis   c.  reduction   d.  oxidation
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____ 115. What is the oxidation number for each atom in NH4 Cl?
a.  N = +3, H = –4, Cl = +1   b.  N = –3, H = +1, Cl = –1   c.  N = +3, H = +1, Cl = –1   d.  N = –3, H = –1, Cl 
= +1

____ 116. In which of the following compounds does the oxidation number of nitrogen have a negative value?
a.  NO3    b.  N2O5    c.  NH4 Cl   d.  Ca(NO3)2

____ 117. Identify the atom whose oxidation number increases in the following redox reaction.
2MnO2  + 2K2CO3  + O2   2KMnO4  + 2CO2
a.  Mn   b.  O   c.  K   d.  C

____ 118. In the following unbalanced reaction, which atom is oxidized?
HNO3  + HBr  NO + Br2  + H2 O
a.  hydrogen   b.  nitrogen   c.  oxygen   d.  bromine

____ 119. Which of the following chemical equations represents a redox reaction?
a.  2Na + 2H2O  2NaOH + H2   b.  HCl + KOH  KCl + H2O   c.  AgNO3(aq) + NaCl(aq) aNO3(aq) + 
AgCl(s) + H2O(l)   d.  Fe3+ + 3NO3– + 3Na+ + 3OH–  Fe(OH)3 + 3Na+ + 3NO3–

____ 120. Which of the following types of reactions is always a redox reaction?
a.  acid-base   b.  double-replacement   c.  combustion   d.  neutralization

____ 121. What is the key factor in defining a reaction as an oxidation-reduction reaction?
a.  transfer of electrons between atoms   b.  oxygen as one of the reactants   c.  making and breaking ionic 
bonds   d.  precipitation of solid from the reaction solution

____ 122. What is the oxidation number of a monatomic ion?
a.  0   b.  +1   c.  its charge   d.  its number of electrons

____ 123. The algebraic sum of the oxidation numbers of the atoms in a compound
a.  is always zero.   b.  is always +1.   c.  is always –1.   d.  can be any whole number.

____ 124. What are the oxidation numbers in the compound NO2?
a.  N = +2, O = –1   b.  N = +2, O = –2   c.  N = –2, O = +1   d.  N = +4, O = –2

____ 125. The oxidation number of phosphorous in H2PO4
 is

a.  –1.   b.  0.   c.  +5.   d.  +6.
____ 126. The oxidation number for each atom in Al2(SO4)3 is

a.  +2, +4, –1.   b.  +2, +4, –2.   c.  +3, +6, –2.   d.  +3, +4, –1.
____ 127. Which of the following are numbers assigned to atoms and ions to keep track of electrons?

a.  charges   b.  coefficients   c.  ions   d.  oxidation numbers
____ 128. A species whose oxidation number decreases in a reaction is

a.  oxidized.   b.  reduced.   c.  electrolyzed.   d.  autooxidized.
____ 129. In the reaction represented by the equation 2K + Br2  2K+ + 2Br, which species is reduced?

a.  K   b.  Br2   c.  Both (a) and (b)   d.  Neither (a) or (b)
____ 130. The gain of electrons is called

a.  oxidation.   b.  reduction.   c.  electrochemistry.   d.  half-reaction.
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____ 131. In a redox reaction, MnO4– is changed to Mn2+. How many electrons must be lost or gained by Mn?
a.  two lost   b.  two gained   c.  five lost   d.  five gained

____ 132. What is the number of moles in 500 L of He gas at STP?
a.  0.05 mol   b.  0.2 mol   c.  22 mol   d.  90 mol

____ 133. The molar mass of a certain gas is 49 g. What is the density of the gas in g/L at STP?
a.  3.6  1024  g/L   b.  0.46 g/L   c.  2.2 g/L   d.  71 g/L

____ 134. If the density of a noble gas is 1.783 g/L at STP, that gas is ____.
a.  Kr   b.  Xe   c.  Ar   d.  He

____ 135. According to the kinetic-molecular theory, particles of matter
a.  are in constant motion.   b.  have different shapes.   c.  have different colors.   d.  are always fluid.

____ 136. What determines the average kinetic energy of the molecules of any gas?
a.  temperature   b.  pressure   c.  container volume   d.  molar mass

____ 137. Diffusion between two gases occurs most rapidly if the gases are at
a.  high temperature and the molecules are small.   b.  low temperature and the molecules are large.   c.  low 
temperature and the molecules are small.   d.  high temperature and the molecules are large.

____ 138. The triple point of a substance is the temperature and pressure conditions at which
a.  density is greatest.   b.  states of a substance coexist at equilibrium.   c.  equilibrium cannot occur.   
d.  kinetic energy is at a minimum.

____ 139. Above the critical temperature, a substance
a.  does not have a vapor pressure.   b.  sublimes.   c.  cannot exist in the liquid state.   d.  is explosive.

____ 140. What are the missing coefficients for the skeleton equation below?
Cr(s)  Fe(NO3)2(aq)  Fe(s)  Cr(NO3)3 (aq)
a.  4, 6, 6, 2   b.  2, 3, 2, 3   c.  2, 3, 3, 2   d.  1, 3, 3, 1

____ 141. In order for the reaction 2Al  6HCl  2AlCl3   3H2  to occur, which of the following must be true?
a.  Al must be above Cl on the activity series.   b.  Al must be above H on the activity series.   c.  Heat must be 
supplied for the reaction.   d.  A precipitate must be formed.

____ 142. The volume of a gas is 5.0 L when the temperature is 5.0C. If the temperature is increased to 10.0C without 
changing the pressure, what is the new volume?
a.  2.5 L   b.  4.8 L   c.  5.1 L   d.  10.0 L

____ 143. At 7.0C, the volume of a gas is 49 mL. At the same pressure, its volume is 74 mL at what temperature?
a.  3.0C   b.  423C   c.  120C   d.  150C

____ 144. The volume of a gas collected when the temperature is 11.0C and the pressure is 710 mm Hg measures 14.8 
mL. What is the calculated volume of the gas at 20.0C and 740 mm Hg?
a.  7.8 mL   b.  13.7 mL   c.  14.6 mL   d.  15 mL

____ 145. If 0.5 L of O2(g) reacts with H2 to produce 1 L of H2O(g), what is the volume of H2O(g) obtained from 1 L of 
O2(g)?
a.  0.5 L   b.  1.5 L   c.  2 L   d.  2.5 L

____ 146. Which of the following is a nonelectrolyte?
a.  sodium chloride   b.  hydrogen chloride   c.  sugar   d.  potassium chloride
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____ 147. Stirring increases the rate of dissolution because it
a.  raises the temperature.   b.  lowers the temperature.   c.  brings fresh solvent into contact with the solute.   
d.  decreases the surface area of the solute.

____ 148. Which of the following will dissolve most rapidly?
a.  sugar cubes in cold water   b.  sugar cubes in hot water   c.  powdered sugar in cold water   d.  powdered 
sugar in hot water

____ 149. In the expression "like dissolves like," the word like refers to similarity in molecular
a.  mass.   b.  size.   c.  energy.   d.  polarity.

____ 150. Which of the following is an example of a nonpolar solvent?
a.  water   b.  toluene   c.  Both (a) and (b)   d.  Neither (a) nor (b)

____ 151. Two immiscible substances
a.  exist together in one phase.   b.  will not separate on standing.   c.  dissolve freely in one another in any 
proportion.   d.  will not form a solution.

____ 152. As temperature increases, solubility of gases in liquids ____ and solids in liquids _______.
a.  increases; decreases   b.  decreases; increases   c.  increases; increases   d.  decreases; decreaes

____ 153. What is the molarity of a solution that contains 0.202 mol KCl in 7.98 L solution?
a.  0.0132 M   b.  0.0253 M   c.  0.459 M   d.  1.363 M

____ 154. How many moles of HCl are present in 0.70 L of a 0.33 M HCl solution? (molar mass of HCl = 36.46 g/mol)
a.  0.23 mol   b.  0.28 mol   c.  0.38 mol   d.  0.47 mol

____ 155. An NaOH solution contains 1.90 mol of NaOH, and its concentration is 0.555 M. What is its volume? (molar 
mass of NaOH = 40.00 g/mol)
a.  0.623 L   b.  0.911 L   c.  1.05 L   d.  3.42 L

____ 156. Which statement is true if 12 mol CO and 12 mol Fe 2 O3  are allowed to react?
3CO(g) + Fe2 O3 (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 Fe2 O3  and 36 mol CO2  will be formed.

____ 157. When an equation is used to calculate the amount of product that will form during a reaction, then the value 
obtained is called the ____.
a.  actual yield   b.  percent yield   c.  theoretical yield   d.  minimum yield

____ 158. Which of the following is true about "yield"?
a.  The value of the actual yield must be given in order for the percent yield to be calculated.   b.  The 
theoretical yield is always the same as the actual yield.   c.  The percent yield may be different from the 
theoretical yield because reactions do not always go to completion.   d.  The actual yield may be different 
from the theoretical yield because insufficient limiting reagent was used.

____ 159. Which of the following is NOT a reason why actual yield is less than theoretical yield?
a.  impure reactants present   b.  competing side reactions   c.  loss of product during purification   
d.  conservation of mass

____ 160. How many moles of ions are produced by the dissociation of 1 mol of Al2(CO3)3?
a.  2 mol   b.  4 mol   c.  5 mol   d.  11 mol
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____ 161. Which compound dissociates to produce the ions SO42–(aq) and NH4+(aq)?
a.  NH4SO4(s)   b.  (NH4)2SO4(s)   c.  NH4(SO4)2(s)   d.  (NH4)3(SO4)2(s)
Use the table below to answer the following questions.

General Solubility Guidelines
1. Most sodium, potassium, and ammonium compounds are soluble in water.
2. Most nitrates, acetates, and chlorates are soluble.
3. Most chlorides are soluble, except those of silver, mercury(I), and lead. Lead(II) chloride 

is soluble in hot water.
4. Most sulfates are soluble, except those of barium, strontium, and lead.
5. Most carbonates, phosphates, and silicates are insoluble, except those of sodium, 

potassium, and ammonium.
6. Most sulfides are insoluble, except those of calcium, strontium, sodium, potassium, and 

ammonium.
____ 162. Which of the following pairs of solutions produces a precipitate when combined?

a.  KOH and NH4Cl   b.  Fe(NO)3 and KCl   c.  Na2SO4 and KCl   d.  NH4Cl and AgNO3
____ 163. When solutions of BaCO3 and Fe2(SO4)3 are combined, what precipitate(s) forms?

a.  BaSO4   b.  Fe2(CO3)3   c.  BaSO4 and Fe2(CO3)3   d.  None of the above
____ 164. What is the spectator ion in the equation Cu2+(aq) + Zn2+(aq) + 2S2–(aq)  CuS(s) + ZnS(s)?

a.  Cu2+(aq)   b.  Zn2+(aq)   c.  S2–(aq)   d.  None of the above
____ 165. The formula for the hydronium ion is

a.  H+.   b.  H2O+.   c.  H3O–.   d.  H3O+.
____ 166. Which of the following is a strong electrolyte?

a.  HC2H3O2   b.  HBr   c.  HF   d.  NH3
____ 167. Which of the following is a weak electrolyte?

a.  hydrogen chloride   b.  sugar   c.  sodium chloride   d.  acetic acid
____ 168. A 15 M acetic acid solution is

a.  concentrated and a strong electrolyte.   b.  dilute and a strong electrolyte.   c.  concentrated and a weak 
electrolyte.   d.  dilute and a weak electrolyte.

____ 169. A value of K near 1 indicates that at equilibrium probably
a.  only products are present.   b.  only reactants are present.   c.  significant quantities of both products and 
reactants are present.   d.  the reactions occur at a moderate rate.

____ 170. What is the acid-ionization expression for the ionization of acetic acid, shown in the reaction represented by 
the equation CH3COOH(aq) + H2O(l)  H3O+(aq) + CH3COOH–(aq)?
a.  [H3O+] [CH3COOH–]   b.  

H3O+



 CH3 COO





CH3 COOH  H2O     c.  
H3O+



 CH3 COO





CH3 COOH     d.  
CH3 COOH 

H3O+



 CH3 COO





____ 171. A catalyst works by ____.
a.  lowering the activation energy barrier   b.  shifting the equilibrium position toward the products   
c.  changing the temperature of the reactants   d.  changing the particle size of the reactants
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____ 172. What happens to a reaction at equilibrium when more reactant is added to the system?
a.  The reaction makes more products.   b.  The reaction makes more reactants.   c.  The reaction is unchanged.   
d.  The answer cannot be determined.

____ 173. Which of the changes listed below would shift the following reaction to the right?
4HCl(g) + O2 (g)  2Cl2(g) + 2H2O(g)
a.  addition of Cl2    b.  removal of O2    c.  increase of pressure   d.  decrease of pressure

____ 174. Which of the following factors affect solubility?
a.  temperature and the nature of the solvent   b.  temperature and degree of mixing   c.  particle size and 
degree of mixing   d.  particle size and temperature

____ 175. Which of the following is a measure of the average kinetic energy of the particles in a sample of matter?
a.  chemical kinetics   b.  thermochemistry   c.  reaction rate   d.  temperature

____ 176. For an exothermic reaction, H is always
a.  positive.   b.  negative.   c.  zero.   d.  small.

____ 177. In an endothermic reaction, the total energy at the beginning of the reaction is
a.  greater than the total energy at the end of the reaction.   b.  less than the total energy at the end of the 
reaction.   c.  equal to the total energy at the end of the reaction.   d.  None of the above

____ 178. To react, gas particles must
a.  be in the same physical state.   b.  have the same energy.   c.  have different energies.   d.  collide.

____ 179. If a collision between molecules is very gentle, the molecules are
a.  more likely to be favorably oriented.   b.  less likely to be favorably oriented.   c.  more likely to react.   
d.  more likely to rebound without reacting.

____ 180. If the surface area of reactants is larger,
a.  the reaction rate is generally higher.   b.  the reaction rate is generally lower.   c.  the reaction rate is not 
affected.   d.  the rate-determining step is eliminated.

____ 181. Which of these compounds or ions is an Arrhenius base?
a.  LiOH   b.  NH3    c.  H2PO4    d.  CH3COO

____ 182. What is transferred between a conjugate acid-base pair?
a.  an electron   b.  a proton   c.  a hydroxide ion   d.  a hydronium ion

____ 183. What are the Brønsted-Lowry acids in the following equilibrium reaction? 
CN + H2O  HCN + OH

a.  CN , H2O   b.  H2O, HCN   c.  CN, OH    d.  H2 O, OH

____ 184. In reference to solutions of strong acids and strong bases, the word strong refers to ____.
a.  normality   b.  molarity   c.  solubility   d.  degree of ionization

____ 185. Which pH value could represent the equivalence point of the titration of a strong base and a weak acid?
a.  pH 0   b.  pH 5   c.  pH 7   d.  pH 9

____ 186. Which of the following describes an aqueous solution of potassium bromide?
a.  weakly acidic   b.  neutral   c.  weakly basic   d.  strongly basic

____ 187. Which of the following is a weak base?
a.  NH3   b.  KOH   c.  NaOH   d.  Ba(OH)2
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____ 188. Whose theory of acids and bases do conjugate acids and bases belong to?
a.  Arrhenius   b.  Lewis   c.  Brønsted-Lowry   d.  None of the above

____ 189. An amphoteric species is one that reacts as a(n)
a.  acid only.   b.  base only.   c.  acid or base.   d.  None of the above

____ 190. In the reaction represented by the equation HSO4
 H2 O   H3 O+ + SO4

2  , the ion HSO4
 acts as a(n)

a.  acid.   b.  base.   c.  spectator species.   d.  salt.
____ 191. If [H3O+] of a solution is greater than [OH–], the solution

a.  is always acidic.   b.  is always basic.   c.  is always neutral.   d.  might be acidic, basic, or neutral.
____ 192. If [H3O+] = 1.7  10–3 M, what is the pH of the solution?

a.  1.81   b.  2.13   c.  2.42   d.  2.77
____ 193. When titrating a strong acid with a strong base, the equivalence point

a.  will be below a pH of 7.0.   b.  will be above a pH of 7.0.   c.  will be at a pH of 7.0.   d.  will be either 
above or below a pH of 7.0.

____ 194. What is the OH– concentration of a solution whose pH is 12.40?
a.  2.5  10–2 M   b.  4.4  10–-2 M   c.  8.9  10–2 M   d.  1.0  10–1 M

____ 195. Which indicator is used to study neutralizations of strong acids with weak bases?
a.  phenolphthalein   b.  methyl orange   c.  bromthymol blue   d.  None of the above

____ 196. In an acid-base titration,
a.  base is always added to acid.   b.  acid is always added to base.   c.  base is added to acid or acid is added to 
base.   d.  None of the above

____ 197. What is the pH of a 0.027 M KOH solution?
a.  6.47   b.  12.43   c.  12.92   d.  14.11

____ 198. An acid-base titration involves a
a.  composition reaction.   b.  neutralization reaction.   c.  single-displacement reaction.   d.  decomposition 
reaction.

____ 199. What is the molarity of an HCl solution if 125 mL is neutralized in a titration by 76.0 mL of 1.22 M KOH?
a.  0.371 M   b.  0.455 M   c.  0.617 M   d.  0.742 M

____ 200. If Keq = 4 x 107 , which of the following is true?
a.  Reactants are favored.   b.  Products are favored.   c.  Reactants and products are present in equal amounts.   
d.  There are no reactants remaining. 


