Study Guide: Chapter 4, Chemical Reactions and Solution Stoichiometry 

Problem List: 14, 17, 19, 25, 49, 55, 77, 89, and handouts  (7, 8, 29, and 41 were replaced by handouts)

Students should be able to... 

· Predict the products and balance these types of molecular equations: synthesis (addition), decomposition, metathesis (single replacement, double replacement), and combustion (see handout: http://www.chem.vt.edu/RVGS/ACT/notes/Types_of_Equations.html)

· Use solubility rules to determine dissolution of ions in ionic compounds 

· Write and balance total and net ionic equations 

· Determine oxidation numbers 

· Solve dilution problems 

Sample Problems

Equations – see other study guide for review problems and AP sample problems

(1984) 32. The net ionic equation for the reaction between silver carbonate and hydrochloric acid is

(A) Ag2CO3(s) + 2 H+ + 2 Cl¯ ---> 2 AgCl(s) + H2O + CO(g)
(B) 2 Ag+ + CO32¯ + 2 H+ + 2 Cl¯ ---> 2 AgCl(s) + H2O + CO2(g)
(C) CO32¯ + 2 H+ ---> H2O + CO2(g)
(D) Ag+ + Cl¯ ---> AgCl(s)
(E) Ag2CO3(s) + 2 H+ ---> 2Ag+ + H2CO3 

Find the oxidation numbers for each element in each compound.

1.  FeSO4
2.  KNO2
3.  Na2Cr2O7
Solve the following dilution/neutralization problems.

(1989) 26. How many milliliters of 11.6-molar HCl must be diluted to obtain 1.0 liter of 3.0-molar HCl?

(A) 3.9 mL
(B) 35 mL
(C) 260 mL
(D) 1,000 mL
(E) 3,900 mL 

(1989) 67. BrO3¯ + 5 Br¯ + 6 H+ <===> 3 Br2 + 3 H2O

If 25.0 milliliters of 0.200-molar BrO3¯ is mixed with 30.0 milliliters of 0.450-molar Br¯ solution that contains a large excess of H+, the amount of Br2 formed, according to the equation above, is

(A) 5.00 x 10¯3 mole
(B) 8.10 x 10¯3 mole
(C) 1.35 x 10¯2 mole
(D) 1.50 x 10¯2 mole
(E) 1.62 x 10¯2 mole 

Answers: 32) A; Fe = +2, S = +6, O = -2; K = +1, N = +3, O = -2; Na = +1, Cr = +6 , O = -2; 26) C; 67) B

AP Chemistry Reactions FAQ

Q:  What are the types of reactions and what turns into what?

Q:  What are the “special cases” for each type of reaction?

A:  Refer to the handout http://www.chem.vt.edu/RVGS/ACT/notes/Types_of_Equations.html
This is an excellent list of all the types of reactions and what the products are.  The special cases are:  under synthesis #3 and #4; decomposition #1, 2, 3, and 4; single replacement #2, and ionic (double replacement) #4.  All the others are just examples that follow the same general trend.
Q:  When would you use strong acids & bases?

A:  In reactions, strong acids and strong bases almost totally split into ions.  To be classified as a “strong” acid or base, 95% or more of the molecules must split into ions when in water. In industry, strong acids and bases are used for many things including etching, dissolving metals, catalysts, metal refining, batteries, water treatment, cleaning, and many, many others.

Q:  Will there be any preparation questions?

A:  In a way.  You will be asked to use the dilution equation to find the amount of a solute and a solvent needed to make a solution.  You will not be asked the procedure of preparing a solution.

Q:  Why were dilutions included in this chapter and not the stoichiometry chapter?

A:  I’ve been wondering that myself.  I guess it was just too much to put into one chapter!

Q:  How do you do #77 in Chapter 4?

A:  Start with the equation for Molarity, M = mol/L.  Solve for moles.  Since there is a 1:1 ratio, the moles of the acid is equal to the moles of the base.  So now you have moles and grams of the acid.  Solve for molar mass (grams/molar mass = moles).
Q:  Why is [name deleted] so goofy?

A:  The world may never know.
Q:  [fill in worthwhile question here]

A:  [fill in worthwhile answer here]
