AP Chemistry

Syllabus: Chapters Seventeen
Dr. Wilhelm

The Chemistry of Acids and Bases
Chapter Seventeen
Objectives   the student will be able to:

· Be able to recognize and define Arrhenius and Bronsted-Lowry acids and bases.

· Distinguish between monoprotic and polyprotic acids.

· Recognize conjugate acid-base pairs.

· Relate equilibrium concepts to acid dissociation.
· Relate acid strength to dissociation equilibrium.
· Understand auto-ionization properties of water.
· Define pH, pOH and pK and be able to conduct calculations based on these concepts.
· Distinguish between strong and weak acids and be able to calculate percent dissociation.
· Recognize properties of strong and weak bases and calculate pH for basic solutions.

· Calculate the dissociation equilibria for polyprotic acids.

· Calculate pH for salt solutions that exhibit acidic and basic properties
· Relate properties of oxides to acidic and basic solutions.

· Define Lewis acids.
Reading:
Chapters 17 & Supporting materials

Problem Sets:      (Pg. 797-803)  
Exercises:    1, 3, 7, 9, 11,13,15,17,21,23,27, 29, 33, 35, 39, 41, 45, 49, 53, 57, 61, 63, 65, 73, 75



Laboratory Activities: 
Identification of acids and bases




pH of salts

AP Chemistry

Dr. Wilhelm

Chapter Seventeen Reading Guide:  The Chemistry of Acids and Bases

On a separate piece of paper, write a response to the following reading prompts while reviewing chapter seventeen of your textbook.

1. Distinguish between Arrhenius acids/bases and Bronsted-Lowry acida/bases.  How do they overlap, how do they differ?

2. What are monoprotic acids?  How do they differ from polyprotic acids?

3. Define the term amphiprotic.

4. What is meant by conjugate acid-base pair?  Take a moment to answer the review & check section 17-2 to better understand this concept.

5. Explain the “amphoteric” properties of water.  What is meant by the term autoionization, as it applies to water?  

6. What is Kw?  What is it’s numerical value and  explain the significance of this equilibrium expression.
7. Define Ka (acid dissociation constant).  How is Ka determined and what does it describe?

8. Explain the basis of the pH scale and distinguish between pH and pOH.
Identify the key variables for setting up pH problems of strong acids.  
9. What is the difference between a strong acid and a weak acid?
10. Explain the basis of the pH scale and distinguish between pH and pOH.  Practice the pH calculations on review & check section 17.3.
11. What role does Ka play in describing a weak/strong acid?  Likewise, what is the role of Kb in describing a weak/strong base?
12. Write and example equilibrium expression for both Ka and Kb.

13. What is the general comparison of Ka values for a polyprotic acid?

14. Carefully review table 17-4 that compares the acid/base properties of ions.  Review the bulleted items that support this table to understand the relationship of these ions to either strong/weak acids or bases.  How does this affect their role on pH?  Interactive example 17-2 is a nice review of this concept-give it a try!

15.  How is the direction of an acid/base equilbria predicted based on the “strength” of the acid or base?

16. Compare the different types of acid-base reactions described in 17.7 (strong acid/strong base, weak acid/strong base, strong acid/weak base and weak acid/weak base)
17. Identify the steps required for solving equilibrium problems for determining the equilibrium constant from initial concentrations and pH. (Review interactive problems 17.4 & 17.5)
18. How can equilibrium problems be used to determine the pH of a system?

19. What is the role of bond strength and bond polarity in determining if a substance will behave like an acid or a base?

20. What is the role of electron density on acid strength (ex- perchloric acid, chloric,etc.)

21. Review/justify why covalent oxides tend to produce acids and ionic oxides tend to produce bases.

22. Review the concept of Lewis structures and how it can be related to acids and bases (electron pair acceptor /electron pair donor.  This concept is pretty important so take a little time to look at the Lewis structures presented and think about how they behave as a “Lewis acid” or “Lewis base”.
