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Predicting Reactions

 1. In the activity series of metals, which metal(s) will displace hydrogen from an acid?
a.  only metals above hydrogen   b.  only metals below hydrogen   c.  any metal   d.  only metals from Li to Na

 2. The word equation solid carbon + oxygen gas  carbon dioxide gas + energy, represents a chemical reaction
a.  because CO2 is a gas and carbon is a crystal.   b.  because the reaction absorbs energy.   c.  because CO2 has 
chemical properties that differ from those of C and O.   d.  because the reaction releases energy.

 3. A neutralization reaction between an acid and a metal hydroxide produces __________.
a.  ammonia   b.  water and a salt   c.  sodium hydroxide   d.  oxygen gas

 4. If chlorine gas is produced by halogen replacement, the other halogen in the reaction must be
a.  iodine.   b.  bromine.   c.  fluorine.   d.  astatine.

 5. Which of the following are combination reactions?        1)   CH4(g) + O2(g)  CO2(g) + H2O(l)
2)   CaO(s) + CO2(g)  CaCO3(s)        3)   Mg(s) + O2(g)  MgO(s)        4)   PbCO3(s)  PbO(s) + CO2(g)
a.  2 and 3   b.  4 only   c.  1, 2, and 3   d.  2, 3, and 4

 6. The complete combustion of which of the following substances produces carbon dioxide and water?
a.  C8H18   b.  K2CO3   c.  CaHCO3   d.  NO

 7. Based on the activity series, which one of the reactions below will occur?
a.  SnCl2 (aq)  +  Cu (s)  Sn (s)  +  CuCl2 (aq)   b.  2AgNO3 (aq)  +  Pb (s)  2Ag (s)  +  Pb(NO3)2 (aq)   
c.  3FeBr2 (aq)  +  2Au (s)  3Fe (s)  +  2AuBr3 (aq)   d.  3Hg (l)  +  2Cr(NO3)3 (aq)  3Hg(NO3)2  +  2Cr (s)

 8. Zinc is more active than cobalt and iron but less active than aluminum.  Cobalt is more active than nickel but less 
active than iron.  Which of the following correctly lists the elements in order of increasing activity?
a.  Ni < Fe < Co < Zn < Al   b.  Fe < Ni < Co < Al < Zn   c.  Co < Ni < Fe < Zn < Al   d.  Ni < Co < Fe < Zn < Al

 9. Which reaction can be predicted from the activity series?
a.  Cl2(g)  2Cl(g)   b.  2H2O(aq) + 2Na(s)  2NaOH(aq) + H2(g)   c.  HCl(aq) + NaOH(aq)  NaCl(aq) + H2O(l)   
d.  2Cl(g)  Cl2(g)

 10. Using an activity series, determine which of the following reactions is possible.
a.  Zn(s) + H2O(l) cold    b.  Co(s) + H2O(l) cold    c.  Na(s) + H2O(l) cold    d.  Co(s) + H2O(l) hot

 11. In what kind of reaction do two or more substances combine to form a new compound?
a.  decomposition reaction   b.  double-displacement reaction   c.  synthesis reaction   d.  ionic reaction

 12. Rewrite the following word equation as a balanced chemical equation. What is the coefficient and symbol for 
fluorine?  nitrogen trifluoride  nitrogen  fluorine
a.  6F   b.  6F2   c.  F3   d.  3F2

 13. Predict what happens when zinc is added to water.
a.  No reaction occurs.   b.  Zinc oxide forms.   c.  Hydrogen is released.   d.  Steam is produced.

 14. Of the reactions below, which one is not a combination reaction?
a.  2CH4 + 4O2  2CO2 + 4H2O   b.  CaO + H2O  Ca(OH)2   c.  C + O2  CO2   d.  2N2 + 3H2  2NH3

 15. In a combustion reaction, one of the reactants is 
a.  oxygen.   b.  nitrogen.   c.  a metal.   d.  hydrogen.
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 16. The reaction represented by the equation Pb(NO3)2(aq) + 2KI(aq)  PbI2(s) + 2KNO3(aq) is a
a.  synthesis reaction.   b.  decomposition reaction.   c.  combustion reaction.   d.  double-displacement reaction.

 17. When potassium hydroxide and barium chloride react, potassium chloride and barium hydroxide are formed. The 
balanced equation for this reaction is ____.
a.  KOH  BaCl2  KCl2  BaOH   b.  KOH  BaCl  KCl  BaOH   c.  KH  BaCl  KCl  BaH   d.  2KOH  BaCl2  2KCl  Ba(OH)2

 18. In an equation, the symbol for a substance in water solution is followed by
a.  (aq).   b.  (1).   c.  (g).   d.  (s).

 19. Which of the following statements is true about the decomposition of a simple binary compound?
a.  The reactants are the constituent elements.   b.  The reactant is a single substance.   c.  The product could be an 
ionic or a molecular compound.   d.  The products are unpredictable.

 20. Of the elements, Cu; Hg; Au; Ag; Na, only _____ is not be found in nature in its elemental form. 
a.  Ag   b.  Cu   c.  Au   d.  Na

 21. Which one of the following compounds is insoluble in water?
a.  AgNO3   b.  ZnS   c.  Na2CO3   d.  K2SO4

 22. The equation AX  A + X is the general equation for a
a.  synthesis reaction.   b.  single-displacement reaction.   c.  decomposition reaction.   d.  combustion reaction.

 23. Which of the following may indicate that a chemical reaction has occurred?
a.  gas bubble formation   b.  release of energy as light   c.  a color change   d.  All of the above

 24. What is the small whole number that appears in front of a formula in a chemical equation?
a.  a ratio   b.  a superscript   c.  a subscript   d.  a coefficient

 25. Predict what happens when lead is added to nitric acid.
a.  Lead oxide forms.   b.  Oxygen is released.   c.  Hydrogen is released.   d.  No reaction occurs.

 26. The balanced equation for the decomposition of sodium azide is __________.
a.  NaN3  Na + N2 + N   b.  2NaN3  2Na + 3N2   c.  2NaN3  2Na + 2N2   d.  NaN3  Na + N2

 27. The balanced reaction between aqueous potassium hydroxide and aqueous acetic acid is __________.
a.  KOH(aq) + HC2H3O2(aq) OH–(l) + HC2H3O2+(aq) + K(s)   b.  KOH(aq) + HC2H3O2(aq) H2C2H3O3(aq) + K(s)   
c.  KOH(aq) + HC2H3O2(aq) H2O(l) + KC2H3O2(aq)   d.  KOH(aq) + HC2H3O2(aq) H2KC2H3O(aq) + O2(g)

 28. Which of the following are decomposition reactions?        1)   CH4(g) + O2(g)  CO2 + H2O 
2)   CaO(s) + CO2  CaCO3(s)        3)   Mg(s) + O2(g)  MgO(s)        4)   PbCO3(s)  PbO(s) + CO2a.  4 only   b.  1, 2, and 3   c.  1, 2, 3, and 4   d.  2, 3, and 4

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

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

 31. Predict the product in the combination reaction below.  Al (s)  +  N2 (g)  __________
a.  AlN3   b.  Al3N2   c.  AlN   d.  AlN2
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 32. An element in the activity series can replace any element
a.  below it on the list.   b.  in its group.   c.  in the periodic table.   d.  above it on the list.

 33. Which of the following is the correct skeleton equation for the reaction that takes place when solid phosphorus 
combines with oxygen gas to form diphosphorus pentoxide?
a.  P(s)  O2(g)  P2O5(s)   b.  P(s)  O(g)  P5O2(g)   c.  P(s)  O2(g)  PO2(g)   d.  P2O5(s)  P2(s)  O2(g)

 34. 
Procedure Result

X(s) + NaCl(aq) no reaction
X(s + )ZnCl2(aq) reaction of metal

You have an unknown metal, X. You conduct two experiments. The results are shown in the table above. Which of 
the following statements is a logical conclusion based on the experimental data?
a.  The unknown metal is higher on the activity series than zinc, but below sodium.   b.  The unknown metal is 
higher on the activity series than sodium, but below zinc.   c.  The unknown metal is below both sodium and zinc 
on the activity series.   d.  The unknown metal is higher on the activity series than both sodium and zinc.

 35. This symbol ( ) indicates that ____.
a.  a gas is formed by the reaction   b.  heat must be applied   c.  the reaction is reversible   d.  an incomplete 
combustion reaction has occurred

 36. In the chemical equation H2O2(aq)  H2O(l)  O2(g), the O2 is a ____.
a.  reactant   b.  solid   c.  catalyst   d.  product

 37. Which of the following compounds is soluble in water?
a.  BaSO4   b.  CoCO3   c.  K3PO4   d.  Ni(OH)2

 38. Which of the following is the correctly balanced equation for the incomplete combustion of heptene, C7H14?
a.  C7H14  14O  7CO  7H2O   b.  C7H14  O2  C7O2  7H2   c.  2C7H14  21O2  14CO2  14H2O   d.  C7H14  7O2  7CO  7H2O

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

 40. The equation AX + BY  AY + BX is the general equation for a ______ reaction.
a.  decomposition   b.  synthesis   c.  double-displacement   d.  single-displacement

 41. Write the balanced equation for the reaction that occurs when methanol, CH3OH, is burned in air.  What is the 
coefficient of oxygen in the balanced equation?
a.  2   b.  3/2   c.  1   d.  3

 42. Which equation below violates the law of conservation of mass?
a.  2Fe2O3 + 3C 4Fe + 3CO2   b.  2H2 + O2 2H2O   c.  KCl + Br2 KBr  Cl2   d.  Na2CO3 + 2HCl 2NaCl + 
H2O + CO2

 43. The ability of an element to react is the element's
a.  electronegativity.   b.  stability.   c.  valence.   d.  activity.

 44. What is the coefficient of O2 when the following equation is completed and balanced? C4H8O2 + O2  _______
a.  3   b.  5   c.  2   d.  6

 45. When a slightly soluble solid compound is produced in a double-displacement reaction, a
a.  gas bubbles off.   b.  precipitate is formed.   c.  combustion reaction takes place.   d.  halogen is produced.
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 46. Chemical equations 
a.  give directions for naming chemical compounds.   b.  show how to write chemical formulas.   c.  describe only 
biological changes.   d.  describe chemical reactions.

 47. Which of the following are combustion reactions?        1)   CH4(g) + O2(g)  CO2 + H2O 
2)   CaO(s) + CO2  CaCO3(s)        3)   PbCO3(s)  PbO(s) + CO2        4)   CH3OH(l) + O2(g)  CO2 + H2Oa.  1 and 4   b.  1, 2, 3, and 4   c.  2, 3, and 4   d.  3 and 4

 48. What type of reaction is one where CaCO3 reacts to form CaO & CO2?a.  synthesis   b.  decomposition   c.  replacement   d.  combustion
 49. In which type of reaction do two or more compounds react to form one product?

a.  decomposition   b.  combustion   c.  single-displacement   d.  synthesis
 50. A catalyst is 

a.  a solid product of a reaction.   b.  not used up in a reaction.   c.  the product of a combustion reaction.   d.  one 
of the reactants in single-replacement reactions.

 51. Of the reactions below, which one is a decomposition reaction?
a.  2CH4 + 4O2  2CO2 + 4H2O   b.  2Mg + O2  2MgO   c.  NH4Cl  NH3 + HCl   d.  2N2 + 3H2  2NH3

 52. Which of the following is insoluble in water at 25°C?
a.  Ca(OH)2   b.  Na2S   c.  Mg3(PO4)2   d.  (NH4)2CO3

 53. Which of the following statements is true about what happens in all chemical reactions?
a.  Bonds between atoms are broken and new bonds are formed.   b.  The ways in which atoms are joined together 
is not changed.   c.  New atoms are formed as products.   d.  The final substances are called reactants.

 54. Based on the equations below, which metal is the most active?       Q(NO3)2(aq) + J(s)  J(NO3)2(aq) + Q(s)
Q(NO3)2(aq) + D(s)  No reaction          X(NO3)2(aq) + J(s)  J(NO3)2(aq) + X(s)
a.  D   b.  Q   c.  J   d.  X

 55. Which combination will produce a precipitate?
a.  NaCl(aq); HC2H3O2(aq)   b.  AgNO3(aq); Ca(C2H3O2)2(aq)   c.  NaOH(aq); HCl(aq)   d.  NaOH(aq); Fe(NO3)2(aq)

 56. In the reaction Zn(s) + H2SO4(aq)  ZnSO4(aq) + H2(g), what element has been displaced?
a.  O   b.  H   c.  Zn   d.  S

 57. When aqueous solutions of __________ are mixed, a precipitate forms.
a.  NiBr2 and AgNO3   b.  NaI and KBr   c.  Li2CO3 and CsI   d.  K2SO4 and CrCl3

 58. Based on the activity series, which one of the reactions below will occur?
a.  SnBr2 (aq) + Cu (s)  CuBr2 (aq) + Sn (s)   b.  Pb (s) + NiI2 (aq)  PbI2 (aq) + Ni (s)   c.  Mn (s) + NiCl2 (aq) 
 MnCl2 (aq) + Ni (s)   d.  Fe (s) + ZnCl2 (aq) FeCl2 (aq) + Zn (s)   e.  None of the reactions will occur.

 59. What does the symbol  above the arrow in a chemical equation mean?
a.  Heat is supplied to the reaction.   b.  Electricity is need in the reaction.   c.  A precipitate will form during the 
reaction.   d.  A catalyst is needed in the reaction.

 60. What is the balanced equation when aluminum reacts with copper(II) sulfate?
a.  Al + CuSO4  AlSO4 + Cu   b.  2Al + 3CuSO4  Al2(SO4)3 + 3Cu   c.  2Al + Cu2SO4  Al2SO4 + 2Cu   
d.  Al + Cu2S  Al2S + Cu


