Unit 1, Homework No. 3: Stoichiometry and Types of Reactions
Date issued: Monday, September 19, 2011. This homework is due on or before September 23, 5:00 pm. Late homework assignments will not be graded. Solutions will be available on the Monday after the due date.

1. Consider the reaction Cr(s) + S8(s) ( Cr2S3.
(a) Balance the equation.

(b) What mass of Cr and S8 should be used to produce 55 g of Cr2S3 assuming the reaction goes to completion? 
2. A compound contains only carbon, oxygen, and hydrogen. Combustion of 10.68 mg of the compound yields 16.01 mg of CO2 and 4.37 mg of H2O. The molar mass of the compound is 176.1 g/mol. What are empirical and molecular formulas of the compounds?

3. DDT (C14H9Cl5), an insecticide harmful to fish, birds, and humans, is produced by the following reaction:

2C6H5Cl + C2HOCl3 ( C14H9Cl5 + H2O

1142g of chorobenzene (C6H5Cl) is reacted with 485g of chloral (C2HOCl3).

(a) What mass of DDT is formed?
(b) Which reactant is limiting? Which is in excess?

(c) What mass of the excess reactant is left over?

(d) If the actual yield of DDT is 200.0g, what is the percent yield?

4. How many grams of silver chloride can be prepared by the reaction of 100.0 mL of 0.20 M silver nitrate with 100.0 mL of 0.15 M calcium chloride? Calculate the concentration of each ion remaining in solution after precipitation is complete.

5. Write balanced equations for the reactions that occur when the following aqueous solutions are mixed.
(a) Ammonia (aq) + nitric acid

(b) Barium hydroxide (aq) + hydrochloric acid

(c) Perchloric acid [HClO4(aq)] + solid iron (III) hydroxide

(d) Solid silver hydroxide + hydrobromic acid
6. Write balanced, net-ionic equations for the reactions that occur when aqueous solutions or slurries of the following pairs of reagents are mixed:

(a) Magnesium metal + acetic acid

(b) Siderite [iron (III) carbonate] + nitric acid

(c) Manganese (II) hydroxide + potassium cyanide

7. Select an acid and a base for a neutralization reaction that results in the formation (a) potassium bromide; (b) zinc nitrite; (c) calcium cyanide; (d) potassium phosphate. Write the overall and net ionic equations for each reaction.

8. Select an acid and a base that, when mixed in solution, produce (a) Ba(NO3)2 (aq); (b) KClO4 (aq); (c) Na2SO4 (aq); (d) NiCl2.

9. Identify the oxidation number of the italicized element in each ion: (a) IO3-; (b) CrO42-; (c) VO2+; (d) BrO4-; (e) IO2-.

10. Balance each of the following oxidation-reduction reactions, which occur in acidic solution, using the half-reaction method.

(a) Cu(s) + NO3- (aq) ( Cu2+(aq) + NO(g)

(b) Cr2O72-(aq) + Cl-(aq) ( Cr3+(aq) + Cl2(g)

(c) Mn2+(aq) + NaBiO3(s) ( Bi3+(aq) + MnO4-(aq)

(d) Br-(aq) + MnO4-(aq) ( Br2(l) + Mn2+(aq)

(e) CH3OH(aq) + Cr2O72-(aq) ( CH2O(aq) + Cr3+
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