Chapter 7

Chemical Reactions

Answers to End of Chapter Questions and Problems

11.  a.  K (s)
b.  NaCl(aq)
c.  (
d.  Hg (l)
e.  ZnCl2
f.  CO2(g)

12. Speeds up a chemical reaction.

13.  a.  When solid potassium is dropped in the water, hydrogen gas and aqueous potassium hydroxide are produced.

b. Mixing aqueous sodium hydroxide and aqueous nitric acid results in the formation of water and aqueous sodium nitrate.

c. Heating a mixture of solid iron(II) oxide and carbon produces iron and carbon monoxide gas

14.  Matter (in atoms) is neither created nor destroyed in a chemical reaction.

15. The coefficients of the balanced equations are:

a.  1,1,1,2

b.  1,4,1,2,1
c.  2,9,6,6,
d.  2,2,1,
e.  3,2,1,6
f.  3,1,2,3

g.  1,3,1,1,
h.  1,1,1,1,
i.  1,1,1,2,
j.  1,1,4,1

16. A single product

17.  a.  Ca + Br2 (  CaBr2

b.  3 Mg + N2 ( Mg3N2


       c.  SO2 + H2O ( H2SO3

d.  2 Be + O2 ( 2 BeO

18.  A single reactant

19. a.  2H2O2 ( 2 H2O + O2


b.  Mg(ClO3)2 ( MgCl2  + 3O2
c.  2 HI ( H2 + I2


d.  2 NaNO3 ( 2NaNO2 + O2
20. Metal A will displace the ion of metal B from a compound if metal A is above metal B on the activity series of metals.

21.  a.  2 Al + 3 CuSO4 ( Al2(SO4)3  + 3 Cu

b.  Ca +  2H2O ( Ca(OH)2 + H2
      c.  Zn + Pb(NO3)2 ( Zn(NO3)2 + Pb

d.  no reaction

e.  F2 + 2KCl ( 2KF + Cl2
22.  Formation of a gas, precipitate, and molecular compound.

23.  a.  CdCl2 + H2S ( CdS + 2 HCl

 b.  NH4C2H3O2 + AgNO3 ( AgC2H3O2 + NH4NO3
       c.  H2C2O4 + 2 NaOH ( Na2C2O4 + 2 H2O  

       d.  Fe(NO3)3 + 3LiOH ( Fe(OH)3 + 3 LiNO3
e.  3 BaCl2 + 2H3PO4(Ba3(PO4)2 + 6HCl

24. In complete combustion all of the carbon is oxidized to carbon dioxide.  In incomplete combustion carbon monoxide and/or elemental carbon are also produced.

25.  a.  HC2H3O2 + 2O2( 2CO2 + 2H2O

b. 2 C10H22 + 31O2 ( 20 CO2 + 22 H2O

c. 2 C3H8 O3 + 7 O2 ( 6 CO2 + 8 H2O

d. C12H22O11 + 12 O2 ( 12 CO2 + 11 H2O

26.  a.  6,1,2,3; double replacement

b.  4,1,2; combination

       c.  1,1,1,; decomposition


d.  3,1,1,3; double-replacement

       e.  1,4,3,4; single-replacement

f.  1,7,6,3; combustion

       g.  1,1,2; decomposition


h.  2,1,1,2; double-replacement

       i.  1,2,2,1; single-replacement

j.  1,3,1,3; double-replacement

Mastery Questions and Problems

27.  a.  Mg + H2SO4 ( MgSO4 + H2

b.  H2 + Cl2 ( 2 HCl

       c.  2 NH3 ( N2 + 3 H2


d.  Cl2 + 2NaI ( 2 NaCl + I2
       e.  4 Na + O2 ( 2 NaO2


f.  MgCl2 + Ca(OH)2 ( CaCl​2 + Mg(OH)2
28. a.  2 Fe(s) + 6 HCl (aq) ( 2 FeCl3 (aq) + 3 H​2 (g)

b. 4 HgS(s) + 4 CaO (s) ( 4 Hg (l) + 3 CaS (s) + CaSO4 (s)

c. 2 Ag2O (s) ( 4 Ag (s) + O2(g)

d. P4O10 (s) + 6 H2O (l) ( 4 H3PO4 (aq)

e. Cl2 (g) + 2 KI (aq) ( I2 (s) + 2KCl (aq)

f. I2 (s) + 3 Cl2(g) ( 2 ICl3 (s)

29. a.  NaOH + HNO3 ( NaNO3 + H2O

b. 2 KF + Ca(NO3)2 ( 2 KNO3 + CaF2
c. ZnS + H2SO4 ( ZnSO4 + H2S

d. CaI2 + Hg(NO3)2 ( HgI2 + Ca(NO3)2
30.  a.  Cl2O7 + H2O ( 2HClO4

b.  H2 + Br2 ( 2 HBr

       c.  Na2O + H2O ( 2 NaOH

d.  2 Al + 3 Cl2 ( 2 AlCl3
31.  a.  no reaction



b.  Br2 + BaI2 ( BaBr2  + I2
       c.  Fe + H2SO4 ( FeSO4 + H2

d.  no reaction

32. a.  C3H8O3 + 2 O2 ( 3 CO + 4 H2O

b. HC2H3O2 + O2 ( 2 CO + 2 H2O

c. C6H12O6 + 3 O2 ( 6 CO + 6 H2O

d. 2 C2H2 + 3 O2 ( 4 CO + 2 H2O

33. a.  MgCl2 (l) (  Mg + Cl2

b.  Ag2CO3 (  Ag2O + CO2
c.  Sn(OH)4 ( SnO2 + 2 H2O

d.  2 Al2O3 ( 4 Al + 3O2
Review Questions and Problems

34. 35.4 g Ca

35.  a.  0.467 mol NaOCl  b.  3.32 x 10-3 mol CO   c.  3.48 mol NO2  d.  3.53 x 10-2 mol Mg2+
36.  425 g Au

37. C8H10O2N4
38.  a.  strontium nitrate
b.  cadmium sulfide
c.  sodium hydrogen carbonate

       d.  hydrogen fluoride or hydrofluoric acid
e.  potassium cyanide

       f.  tin(IV) bromide or stannic bromide

g.  diboron trioxide

       h.  aluminum hydroxide

1.  iron(III) sulfate or ferric sulfate
j.  lithium chlorate

Challenging Questions and Problems

39.  a.  2 Al + 3H2SO4 ( 3 H2 + Al2(SO4)3;  single replacement

b. 2 H2SO4 ( 2 H2O + O2 + 2 SO2; decomposition

c. C5H12 + 8 O2 ( 5 CO2 + 6 H2O ; combustion

d. 3 NaI + H3PO4 ( 3 HI  + Na3PO4; double-replacement

e. K2O +H2O ( 2 KOH ; combination

40. 1.01 g/mol, 5.48 x 10-4 g/mol electrons , 1.83 x 103 electrons/protons

41.  a.  2 Bi(NO3)3 + 3 H2S ( Bi2S3 + 6 HNO3
b. Br2 + 2 NaI ( 2 NaBr + I2
c. 2 Al + 3 Cl2 ( 2 AlCl3
d. 2 H2O2 ( 2 H2O + O2
e. Ba(OH)2 + 2 HNO3 ( Ba(NO3)2 + 2 H2O

f. 2 K + 2 H2O ( 2 KOH + H2
g. C2H5OH + 3O2 ( 2 CO2 + 3 H2O

