Mole Calculations  Problems Review

PSI Chemistry                                      Name_________________________________

The Mole and Avogadro's Number

Classwork

1. How many iron atoms are in 3 moles of Iron?

2. How many sulfur atoms are in 0.25 moles of Sulfur?

3. How many hydrogen atoms are in 4.15 moles of Hydrogen gas?

4. How many moles of neon are in 7.53x1023 atoms of Neon?

5. How many moles of chromium are in 1.44x1024 atoms of Chromium?

6. How many moles of boron are in 3.79x1024 atoms of Boron? 

7. How many moles of carbon are in 7.53x1024 atoms of Carbon?

8. How many moles of helium are in 4.82x1023 atoms of Helium?

9. The formula for caffeine is C8H10N4O2. How many total atoms are in 0.75 moles of caffeine?

10. Nitrous oxide (N2O) can be used as anesthetic in surgery. It is also used in rocketry to help oxidize the fuel. A sample of nitrous oxide contains 6.4 x 1025 atoms of N. How many moles of nitrous oxide are present?

Homework

11. How many Vanadium atoms are in 10.2 moles of Vanadium?

12. How many Phosphorus atoms are in 0.37 moles of Phosphorus?

13. How many Silver atoms are in 1.27 moles of Silver?

14. How many moles of Calcium are in 4.88x1023 atoms of Calcium?

15. How many moles of Bismuth are in 7.1x1024 atoms of Bismuth?

16. How many moles of Tungsten are in 6.31x1024 atoms of Tungsten? 

17. How many moles of Osmium are in 5.11x1024 atoms of Osmium?

18. How many moles of Palladium are in 8.21x1023 atoms of Palladium?

19. In a 2 mole sample of butene (C4H?), there are 9.6 x 1024 atoms of H. What is the missing subscript for the H in the butene molecule?

20. How many hydroxide ions are present in a 0.33 mole sample of calcium hydroxide?

Molar Mass

Classwork

21. What is the molar mass of Water?

22. What is the molar mass of Nitrogen Gas?

23. What is the molar mass of N2O5?

24. What is the molar mass of Iron (III) Nitrate? 

25. What is the molar mass of Sucrose (C12H22O11)?

26. How many grams are in 3 moles of Water?

27. How many grams are in 0.5 moles of Nitrogen Gas?

28. How many grams are in 12.3 moles of Dinitrogen Pentoxide?

29. How many grams are in 2.7 moles of Iron (III) Nitrate?

30. How many grams are in 0.16 moles of Sucrose?

31. How many grams are in 0.87 moles of Potassium Iodide?

32. How many grams are in 1.34 moles of Asprin (C9H8O4)?

33. How many moles of NaCl are in 3g of NaCl?

34. How many moles of Water are in one drop (0.05g) of Water?

35. How many moles of Vitamin C (C6H8O6) are in one cup of strawberries (84.7mg of Vit. C)?

36. How many moles of hydrogen are in a 23 gram sample of propane gas (C3H8)?

37. Hydrogen peroxide (H2O2) has been used to sanitize materials from bacteria. Assuming it takes 0.045 moles of singlet oxygen (one oxygen atom) to kill 1 bacterial cell, what mass of hydrogen peroxide would be needed to kill 1 bacteria?

Homework

38. What is the molar mass of Carbon Dioxide?

39. What is the molar mass of Chlorine Gas?

40. What is the molar mass of P4O10?

41. What is the molar mass of Lead (IV) Dichromate? 

42. What is the molar mass of Fructose (C6H12O6)?

43. How many grams are in 3 moles of Carbon Dioxide?

44. How many grams are in 0.5 moles of Chlorine Gas?

45. How many grams are in 12.3 moles of Tetraphosphorus Decoxide?

46. How many grams are in 2.7 moles of Lead (IV) Dichromate?

47. How many grams are in 0.16 moles of Fructose?

48. How many grams are in 0.87 moles of Aluminium Oxide?

49. How many grams are in 1.34 moles of Melatonin (C13H16N2O2)?

50. How many moles of Tryptophan (C11H12N2O2) are in a 12lb turkey (about 7.48g of Typtophan)?

51. How many moles of Water are in one cup (236.59g) of Water?

52. How many moles of Vitamin C (C6H8O6) are in one orange (69.7mg of Vit. C)?

53.  The average blood volume (amount of blood in circulation) is roughly 5 Liters. Diabetes is a condition where the body does not properly remove glucose from the bloodstream. Someone who has more than 0.008 moles of glucose (C6H12O6) per liter of blood is at risk of diabetes. After analyzing a 1 mL sample of  a pateint’s blood, it was found to contain 4 mg of glucose. 

a) How many grams of glucose are there per mL of this blood? per L?

b) How many moles of glucose are present in 1 L of this blood?




c) Is this patient at risk for diabetes?

54. How many grams of P are in a 50 gram sample of aluminum phosphate?

Molar Volume, Molar Mass, and Avogadro’s #

Classwork

55. How many Liters are in 13 moles of Acetylene at STP?

56. How many Liters are in 5.14 moles of Butane at STP?

57. How many Liters are in 17.3 moles of Oxygen Gas at STP?

58. How many Liters are in 7 moles of Air at STP?

59. How many moles are in 6L of Hydrogen Gas at STP?

60. How many moles are in 2L of Oxygen Gas at STP?

61. How many moles are in 2000 L of Helium at STP?

62. How many moles are in 6L of Argon at STP?

63. How many grams of methane (CH4) are in a 2L tank of Methane at STP?

64. How many grams are in a 10L tank of Propane (C3H8) at STP?

65. At STP what would be the Volume of 10g of Butane (C4H10)? 

66. Each cylinder of your car engine burns roughly 0.0079 grams of gasoline (C8H18) with each stroke. 

a. How many molecules of gasoline are burned per stroke?

b. How many L of space will this gas occupy (@ STP) when vaporized in the engine?

67. How many atoms of S are in a 34 gram sample of sodium sulfate?


Homework
68. How many Liters are in 1.4 moles of Cooking Gas at STP?

69. How many Liters are in 10.26 moles of Neon at STP?

70. How many Liters are in 0.15 moles of Flourine Gas at STP?

71. How many Liters are in 3 moles of Air at STP?

72. How many moles are in 1.82L of Hydrogen Gas at STP?

73. How many moles are in 3.5L of Oxygen Gas at STP?

74. How many moles are in 165L of Helium at STP?

75. How many moles are in 8L of Argon at STP?

76. How many grams of Acetylene (C2H2) are in a 100L tank of Acetylene at STP?

77. How many grams are in a 1L tank of Nitrogen Gas at STP?

78. At STP what would be the Volume of 100g of Sulfur Hexaflouride?

79. When a wasp stings you it releases into the wound histamine(C5H9N3) which causes an allergic reaction. Assuming a threshold of 3.4 x 1015 molecules of histamine are necessary to cause a reaction, is a human at risk of a reaction if they were stung with a 0.00056 gram amount of histamine?

80. What is the mass of a sample of carbon dioxide (CO2) sample containing 6.6 x 1023 molecules of carbon dioxide?

Percent Composition

Classwork

81. What is the % by mass of water in a sample of calcium chloride hexahydrate?

82. What is the % by mass of oxygen in a sample of iron(III)nitrate?

83. The beaches in bermuda are composed of oolite rock grains. Assuming that these rocks are 40% calcium by mass, how many atoms of calcium would be present in a 20 gram oolite sample?


84. Metronidazole is a type of antibiotic. It is composed of 42.105% Carbon, 5.2630% 

Hydrogen, 24.561% Nitrogen, and the rest is Oxygen. 

a. What is the empirical formula of Metronidazole?

b. If Metronidazole has a molecular mass of 171g/mol, what is the molecular formul for Metronidazole?


85. The poison in puffer fish is called Tetrodotoxin. It is 41.379% Carbon, 5.3290% 

Hydrogen, 13.166% Nitrogen, and the rest is Oxygen.



a. What is the empirical formula of Tetrodotoxin?



b. If Tetrodotoxin has a molecular mass of 319g/mol, what is the molecular 

formula for Tetrodotoxin?


86. Beta-carotene, the color in carrots, is 89.552% Carbon and the rest is Hydrogen.



a. What is the empirical formula of Beta-carotene?



b. If Beta-carotene has a molecular mass of 536g/mol, what is the molecular 

formula for Beta-carotene?


87. A student endeavors to find the empirical formula of a CoCl2 hydrated crystal. This 
crystal is used to detect water as it changes color from blue to red when hydrated. 
Below are the data from the lab:

Mass of evaporating dish = 123.45 grams

Mass of evaporating dish and hydrated crystal = 124.67 grams

Mass of dish and dry crystal after heating = 124.00 grams

a. What is the % of water in the crystal?

b. What is the formula of the hydrate?


88. A student reacts 3.6 grams of sulfur with oxygen and finds a mass of 9.0 grams of 
sulfur oxide product are made. What is the empirical formula of this sulfur oxide?

Homework

89. What is the % by mass of chlorine in barium chlorate?

90. What is the % by mass of water in a sample of copper(II)sulfate pentahydrate?

91. Approximately 1% of a human body is composed of calcium by mass. How many calcium atoms are present in a 90 kg human? Remember there are 1000 grams in a kg. 


92. EDTA (Ethylenediaminetetraacetic acid) is a molecule found in many foods. It is 
composed of 41.096% Carbon, 5.4790% Hydrogen, 9.5890% Nitrogen, and the rest is 
Oxygen.



a. What is the empirical formula of EDTA?



b. If EDTA has a molecular mass of 292g/mol, what is the molecular formula for 

EDTA?


93. Tamiflu is an anti-flu drug. it is 61.538% Carbon, 8.9740% Hydrogen, 8.974% 
Nitrogen, and the rest is Oxygen.



a. What is the empirical formula of Tamiflu?



b. If Tamiflu has a molecular mass of 312g/mol, what is the molecular formula for 

Tamiflu?


94, Cinnamaldehyde is the smell of cinnamon. It is 73.171% Carbon, 7.3170 % 
Hydrogen, and the rest is Oxygen.



a. What is the empirical formula of Cinnamaldehyde?

b. If Cinnamaldehyde has a molecular mass of 164g/mol, what is the molecular 

formula for Cinnamaldehyde?


95. A hydrate of sodium carbonate is 63% by mass water. What is the formula of the 

hydrate?


96. A 5.8 gram oxide of calcium is heated and the mass decreases by 1.66 grams as 
the oxygen leaves. What is the empirical formula?

 ANSWERS:

The Mole and Avogadro's Number

Classwork

1. 1.8x1024 atoms

2. 1.5x1023 atoms

3. 2.50*1024 atoms

4. 1.25mol

5. 2.39mol

6. 6.30mol

7. 12.5mol

8. 0.801mol

9. 1.08 E 25 atoms

10. 53 moles

Homework

11. 6.14x1024 atoms

12. 2.2x1023 atoms 

13. 7.65x1023 atoms

14. 0.811 mol

15. 12 mol

16. 10.5 mol

17. 8.49 mol

18. 1.36mol

19. 8

20. 3.96 E 23 ions

Molar Mass

Classwork

21. 18g/mol

22. 28g/mol

23. 108g/mol

24. 242g/mol

25. 342g/mol

26. 54g

27. 14g

28. 1330g

29. 650g

30. 55g

31. 140g

32. 241g

33. 0.05mol

34. 3x10-3mol

35. 4.81x10-4mol

36. 4.18 moles

37. 0.765 g

Homework

38. 44g/mol?

39. 71g/mol

40. 284g/mol

41. 639g/mol 

42. 180g/mol

43. 132g

44. 35.5g

45. 3490g

46. 1700g

47. 29g

48. 88g

49. 311g

50. 0.0367mol

51. 13.144mol

52. 3.96x10-4mol

Molar Volume, Molar Mass, and Avogadro’s #


Classwork
53. 0.004 g, 0.22n, Yes

54. 12.7 g P
55. 290L

56. 115L

57. 388L

58. 157L

59. 0.3mol

60. 0.09mol

61. 90mol?

62. 0.3mol

63. 1.43g

64. 19.6g 

65. 3.9L

66.  2.6 E 19 molecules, 9.8 E-4 L

67. 1.44 E 23 


Homework

68. 31L

69. 229.8L

70. 3.4L

71. 70L

72. 0.0813mol

73. 0.16mol

74. 7.37 mol

75. 0.4mol

76. 116 g

77. 1.25g

78. 15L

79. Yes!

80. 48 g 

Percent Composition

Classwork

81. 49%

82. 60%

83. 1.2E 23 atoms

84. Metronidazole 

a. C2H3NO

b. C6H9N3O3

85. Tetrodotoxin



a. C11H17N3O8 



b. C11H17N3O8

86. Beta carotene



a. C5H7


b. C40H56
87. 55%, CoCl2 *9H2O

88. SO3

Homework

89. 23%

90. 36%

91. 1.3 E 25 atoms

92. EDTA 



a. C5H8NO4


b. C10H16N2O8

93. Tamiflu 



a. C8H14NO2


b. C16H28N2O4

94. Cinnamaldehyde 



a. C5H6O

b. C10H12O2



95. Na2CO3 * 10 H2O


96. CaO
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