Chapter 8

Stoichiometry

Answers to End of Chapter Questions and Problems

14. a.  Two atoms Zn combine with 1 molecule oxygen to produce 2 formula units of ZnO.  

b. Two formula units KClO3 decompose to form 2 formula units of KCl and 3 molecules O2
c. Four molecules NH3 react with 6 molecules NO to form 5 molecules N2 and 6 molecules H2O

15. a.  Two mol Zn combine with 1 mol oxygen to produce 2 mol of ZnO.  

b. Two mol units KClO3 decompose to form 2 mol of KCl and 3 mol O2
c. Four mol NH3 react with 6 mol NO to form 5 mol N2 and 6 mol H2O

16.  a.  162.8 g = 162.8 g
b.  245.2 g = 245.2 g 

c.  248.0 g = 248.0 g

17.  a.  1.26 mol CS2

b.  18.1 mol C

c.  3.05 mol CO
d.  364 mol SO2
18.  a.  4.70 mol Sb2S3
b.  14.1 mol Fe
c.  0.0813 mol Sb

19.  a.  18.8 mol CO, 37.5 mol H2
b.  280g CO, 40 g H​2 

c.  23 g H2
20.  a.  15.6 g Na2O2

b.  16.0g NaOH
c.  0.098g O2
21.  a.  2.36g H3PO4 

b. 1.16 g CO2

c.  1.28 L CO2
22.  a.  154 g H2O

b.  1.71 x 1024 molecules NH3

c.  69.7 g Li3N

23. The limiting reagent determines the amount of product that can be formed in a reaction.  It is completely used up in the reaction.

24.  a.  O2 
b.  O2

C.  Cl2

d.  P2O5
25.  a.  4.6 mol H2O
b.  3.2 mol P2O5
c.  5.3 mol AlCl3
d.  0.74 mol H3PO4
26.  a.  0.4 mol H2
b.  0.6 mol P

c.  0.1 mol Al

d.  1.4 mol H2O

27. 86.4 g

28. The “efficiency” of a reaction; the actual yield/theoretical yield expressed as a percent

29. 97.5%

30. 96.4%

31. Heat is the product of an exothermic reaction.  Heat is a reactant in an endothermic reaction.

32. a.  96 kJ
b. positive

33. a.  17.3 kcal
b.  72.3 kJ

34. The amount of heat released or absorbed depends in part on the physical states of the substances involved.

35. Heat released or absorbed in a chemical change

36. (H for the formation of a mole of a substance from its elements.

37. a.  positive
b.  negative
c.  negative
d.  negative

38. a.  62.4 kJ 
b.  –26.9 kJ
c.  113.0 kJ

Mastery Questions and Problems

39.  a.  701 L N2
b.  no reagent in excess

40.  a.  10.7 g NO, 12.8 g H2O, 17.1g S
b.  32.7 mg H2O

41. 2.78 x 103 g NO

42. a.  2.28 x 1022 atoms Zn

43. 10.7 kg CaSO4
44. 92.8 kJ

45. a.  44.7 L
b.  16.1 g H2O

Review Questions and Problems

46. 12.8 g Be

47.  a.  2 Al + 3 FeO ( 3 Fe + Al2O3
b. NaHCO3 + HC2H3O2 ( NaC2H3O2 + H2O + CO2
c. 2 C3H7OH + 9 O2 ( 6 CO2 + 8 H2O

d. 2 Pb(NO3)2 ( 2 PbO + 4 NO2 + O2​

48.  1.30 x 10-22 g C6H6
49.  a.  12,12,14
b.  22,22,25
c.  8,8,10
d.  50,50,70

50. C2H2O4
51.  a.  MnCrO4
b.  HBr

c.  Al2(CO3)3

d.  SiO2
e.  K2S

Challenging Questions and Problems

52.  1.1 x 106  L air

53. 13 days

54. 0.809 g/L

55. 67.6 g C7H6O4, 62.5 g C4H6O3
56. 6.51 g SO3
57. 87.3% CaCO3
