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Stoichiometry Key


1.
Fill in the following table by converting mass, moles, and number of entities.
	Substance
	Mass
	Entities
	Moles

	Silver
	15.5 g
	8.67 x 1022 atoms
	0.144 mol

	Carbon
	1.995 x 10-23 g
	one atom
	1.661 x 10-24 mol

	Tin
	78.00 g
	3.957 x 1023 atoms
	0.6571 mol

	Sodium bicarbonate
	85.2 g
	6.08 x 1023 molecules
	1.01 mol

	Iron (III) oxide
	631 g
	2.38 x 1024 molecules
	3.95 mol

	Carbon dioxide
	3.654 x 10-22 g
	five molecules
	8.303 x 10-24 mol


2. Alloys of zirconium, Zr, are used in the fabrication of nuclear reactors. The element has five naturally occurring isotopes:

90Zr, 89.9043 amu (51.46%)

91Zr, 90.9053 amu (11.23%)

92Zr, 91.9046 amu (17.11%)

94Zr, 93.9061 amu (17.40%)

96Zr, 95.9082 amu (2.80%)

Calculate the average atomic mass of Zr.

91.22 amu
3. Determine the percent abundance of the two isotopes of bromine

79Br, 78.9183 amu

50.67%
81Br, 80.9163 amu

49.33%
4. Cinnabar is reddish ore from which mercury is derived. 

a. If 8.62 g of Hg are in each 10.0 g of cinnabar, what is the mass percent of mercury in cinnabar?
86.2%
b. What mass of cinnabar is necessary to yield 1.00 kg of Hg?
1.16 kg
5. Acetaminophen has the molecular formula C8H9NO2. 

a. What is the mass % of each element in acetaminophen?
63.56% C, 6.002% H,
9.268% N, 21.17% O

b.
How many grams of carbon are in a 1.41 g sample of acetaminophen?
0.896 g
6. A 2.074 g sample of an unknown compound was subjected to combustion analysis, and produced 3.800 g of CO2 and 1.040 g of H2O. Assuming the compound contains only carbon, hydrogen, and oxygen, determine the empirical formula of the unknown compound.
C3H4O2
7. A 105.5 mg sample of a white substance is suspected to be cocaine, C17H21NO4. The substance formed 279.3 mg of CO2 and 66.46 mg H2O on combustion. The compound contains 4.680% N by mass. Is the white solid cocaine?
No, the unknown is C18H21NO3
8. An unknown compound (molar mass = 176 g/mol) contains 68.2 mass % C, 6.86 mass % H, 15.9 mass % N, and 9.08 mass % O. What is the molecular formula?    C10H12N2O
9. Calcium hypochlorite is produced from the reaction of sodium hydroxide and calcium hydroxide with chlorine gas. The other products from this reaction are sodium chloride and water.

a. Write a balanced equation for this reaction. 

2 NaOH + Ca(OH)2 + 2 Cl2 → Ca(OCl)2 + 2 NaCl + 2 H2O
b. How many grams of chlorine and sodium hydroxide will react with 1067 g calcium hydroxide?

2042 g Cl2; 1152 g NaOH
c. How many grams of calcium hypochlorite will be produced?
2059 g Ca(OCl)2
10. Sulfuric acid forms in the following chemical reaction.

2 SO2  +  O2  +  2 H2O  →  2 H2SO4

Suppose 400. g of SO2, 175 g of O2, and 125 g of H2O are mixed and the reaction proceeds until one of the reactants is used up.

a. Which is the limiting reagent?




SO2
b. How many grams of sulfuric acid are produced?

612 g H2SO4
c. How many grams of the other reactants remain?

75 g O2; 13 g H2O
d. If 6.00 mol H2SO4 are produced, what is the percent yield?
96.2%
