Stoichiometry

Do the following conversions. Show your work with units for each problem designated with an (*). Express your answer to the correct number of significant figures.

A. Convert the following to moles.

1. 1.204 x 1023 atoms of He*

2. 3.01 x 1023 atoms of Cu

3. 3.96 x 1014 atoms of Fe

4. 1000. atoms of Ar

5. 24.0 grams of S*

6. 100.0 grams of Na

7. 0.0056 grams of Ne

8. 3.90 x 1025 molecules of NaCl

9. 4.00 x 1020 atoms of Ag

10. 1200. atoms of Sn

11. 320. grams of NI3
12. 12.0 grams of silver nitrate*

13. 0.980 grams of ferric iodate

14. 1.87 x 105 grams of H2O

15. 510 grams of Al2S3
B. Convert each of the following to grams. 

16. 10.0 moles of Na*

17. 2.20 moles of Sn

18. 0.00456 moles of Ag

19. 5.00 moles of Au

20. 1.64 x 10-5 moles of B

21. 6.70 moles of NH3*

22. 123.9 moles of CO2
23. 45.9 moles of  copper (I) oxide

24. 1.50 x 10-3 moles of  sulfur trioxide

C. Convert the following to number of particles.

25. 2.0 moles of C*

26. 0.0786 moles of La

27. 3.56 x 104 moles of Zn

28.  2.00 moles of CO2*

29. 1.80 moles of phosphorus trichloride

30. 3.40 moles of  silver nitrate

D. Convert the following to mass in grams.

31. 6.02  x  1023 atoms of Ca*

32. 1.34 x 1021 atoms of Bi

33. 340. atoms of Ni

34. 1000. atoms of Mo

35. 3.60 x 1023 molecules of water*

36. 2.34 x 105 molecules of zinc chloride

37. 3.67 x 1020 molecules of copper (II) chloride

38. 1 molecule of H2O

E. Convert the following to number of particles.

39. 740 grams of Al*

40. 294 grams of Au

41. 6.35 grams of Cu

42. 2000. grams of Mg

43. 1.00 grams of Li

44. 72 grams of HCl*

45. 9.0 grams of H2O

46. 500. grams of NO

47. 1.00 grams of carbon tetrachloride*

48. 0.0567 grams of calcium chloride

49. 7.56 x 10-6 grams of dihydrogen sulfide

50. 1.45 grams of Cl2
Determining Empirical Formulas

Determine the empirical formula for each of the following. Show your work with units.

51. 3.611 g of Ca; 6.389 g of Cl

52. 0.150 g of S; 0.150 g of O

53. 0.461 g of C; 0.039 g of H

54. 1.645 g of N; 0.355 g of H

55. 20.23% Al; 79.77% Cl

56. 24.74% K; 34.76% Mn; 40.50% O

57. 42.88% C; 57.12% O

58. 27.29% C; 72.71% O

59. A compound that is composed of silver and oxygen is heated to drive off the oxygen. Given the following data, what is the empirical formula of the compound?

Mass of compound before heating: 
2.74 g

Mass of compound after heating: 

 2.55 g

60. 2.646 g of Al; 2.355 g of O

61. 72.36% Fe; 27.64% O

62. 41.12% N; 11.83% H; 47.05% S

63. 2.16 g of Al; 3.85 g of S; 7.68 g of O

64. Nitrogen combines with oxygen to form several different compounds. Calculate the empirical formulas of the compounds if they contain the following percentages of nitrogen: 30.43%; 25.93%; 36.84%; 46.67% and 63.63%.

65. Fats make up a major portion of all soaps. A fat used in many soaps is 76.6% carbon, 11.3% oxygen, and 12.1% hydrogen. What is the formula of the fat?

Determining Empirical Formulas of Hydrates

66. A compound has a formula of Zn3(PO4)2 ( xH20. The hydrate is composed of 84.3% zinc phosphate and 15.7% water. What is the value of x?

67. A hydrate consists of 22.54 g of Na; 5.88 g of C; 23.52 g of O and 88.2 g of H2O. What is the formula of the hydrate? What is the name of the hydrate?

68. A hydrate consists of  4.51 g of P; 10.01 g of Na; 9.24 g of O and 31.24 g of H2O. What is the formula of the hydrate (helpful hint: I have not put the elements in the correct order)?

69. A student heated a hydrate with a formula of NaH2PO4 ( xH2O. She gathered the following data:

Crucible and cover


23.96 g

Crucible, cover and hydrate

29.23 g

Crucible, cover and anhydrous salt
26.20 g

      What is the formula of the hydrate?

Determining Molecular Formulas

Determine the molecular formula for each of the following. Show your work with units.

70. A compound contains 30.45% nitrogen and 69.55% oxygen. What is the molecular formula if the molecular mass is 92.02 g/mol?

71. A compound has a molecular mass of 30.0 g/mol. If the compound is shown to contain 42.4 g of H and 169.7 g of C, what is the empirical and molecular formula of the compound?

72. A compound has a molecular mass of 391.5 g/mol. If the compound is shown to contain 8.6 g of boron and 302.2 g of iodine, what is the empirical and molecular formula?

73. A compound having an approximate molecular mass of 165-170 g/mol has the following % composition by mass: 42.87% carbon; 3.59% hydrogen; 28.55% oxygen and 25.00% nitrogen. Determine the empirical and molecular formula.

74. Octane, a compound of  hydrogen and carbon found in gasoline, has a molecular mass of 114.26. If the percentage of hydrogen in octane is 15.75, what is the molecular formula of the compound?

Percent Composition

A. Find the percent composition of each of the elements in the following compounds. Show your work.
75. NaCl

76. Ca(OH)2

77. H2O

78. Na2SO4
79. BaCl2
B. Calculate the percent composition of the metal in each one of the following compounds. Show your work.

80. CaO

81. Na2O

82. Fe3O4
83. Al2O3
84. Hg3(PO4)2
C. Calculate the number of grams of oxygen present in 50.0 g of each of the following compounds. Show your work.

85. CO2
86. H2O

87. C2H5OH

88. P4O10
89. MgCO3 ( 3H2O

90. Silver can be found free in nature, but it can also be found in an ore called argentite. Argentite has a formula of Ag2S. If 64 tons of argentite is extracted from a mine, what is the maximum amount of silver that can be recovered?

D. Calculate the percent of water in the following hydrates. Show your work.

91. MgCl2 ( 6H2O

92. Ba(OH)2 ( 8H2O

93. (NH4)2SO4 ( 12H2O

94. Cobaltous Sulfate Heptahydrate

