AP Chemistry Unit 9:  Chemical Equilibrium

Mrs. Hibler
2008– 2009
Class and Assignment Schedule

	Date
	Topics
	Assignments

	1/28/09
	15.1 – 15.2 Equilibrium and Keq
Worksheet:  Gas Phase Equilibrium

16 Chemical Equilibria: Bluffer’s guide
	Problem set 1 due 1/30
Equilibrium Quiz 2/2

	1/29/09
	15.3 – 15.5 Using Equilibrium Constants
ICE Charts WS
Chemical Equilibria Problems Set #1 WS
	Problem set 1 due 1/30
Equilibrium Quiz 2/2

	1/30/09
	15.6 Le Chatlier


Applications of Le Chatlier’s Principle Labette
16 Chemical Equilibria Problem Set #2 WS
	Problem Set 2 due 2/3
Applications of Le Chatlier’s Principle Labette due 2/2
Equilibrium Quiz 2/2

	2/02/09
	Practice Test 
Equilibrium Quiz with AP Problem
	Problem Set 2 due 2/3

	2/03/09
	16.1 – 16.4 Acid Base Basics 


Quiz Yourself WS

	Problem Set 3 due 2/5

	2/04/09
	16.5 – 16.8  Strength of acids and bases  
Ka and Kb
Ka, Kb … WS
	Problem Set 3 due 2/5

	2/05/09
	Acid/Base Properties Quiz

16.9 Salt Solutions 

Acids and Bases Worksheet 3

	Problem Set 4 due 2/10

	2/06/09
	16.10 –16.11  Factors affecting Strength

Lewis Acids

AP Practice Problem
	Stress Applied to Equilibrium System Prelab due 2/9 

Problem Set 4 due 2/10

	2/09/09
	Stress Applied to Equilibrium System Lab
	Problem Set 4 due 2/10 
Stress Applied to Equilibrium System Lab due 2/11

	2/10/09
	Acids and Bases Study Questions and Problems
	Problem Set 5 due 2/13 
Stress Applied to Equilibrium System Lab due 2/11

	2/11/09
	17.1 – 17.2 Common Ion Effect
Acid Base Reactions: Blufffer’s Guide
Buffer Labette


Buffers
	Problem Set 5 due 2/13 
Buffer Labette due 2/12

	2/12/09
	17.3Titrations

Acid Base Reactions WS
	Problem Set 5 due 2/13 
Titration Prelab due 2/13

	2/13/09
	Titration Lab

Acid Base WS #6
	Problem Set 6 due 2/18
Titration Lab due 2/16

	2/16/09
	Titration Quiz

17.4 – 17.7 Ksp
Ksp WS 1
	Problem Set 6 due 2/18
KspPre lab due 2/17

	2/17/09
	Ksp Lab



	Problem Set 6 due 2/18
KspLab due 2/23

	2/18/09
	Unit Review Practice
	KspLab due 2/23

	2/19/09
	TEST Multiple Choice
	

	2/20/09
	TEST Free Response
	


Problem Set 1:  15.1, 15.3, 15.8, 15.10, 15.13, 15.17, 15.19, 15.23, 15.25, 15.29, 15.33, 15.35, 15.39

Problem Set 2:  15.43, 15.45, 15.47, 15.51, 15.57, 15.63, 15.72

Problem Set 3: 16.3, 16.7, 16.9, 16.11, 16.13, 16.15, 16.17, 16.19, 16.23, 16.25, 16.31, 16.35, 16.39, 16.43, 16.45

Problem Set 4:  16.49, 16.53, 16.55, 16.67, 16.69, 16.71, 16.75, 16.79, 16.83, 16.87, 16.91, 16.95, 16.104

Problem Set 5:  17.1, 17.3, 17.7, 17.9, 17.11, 17.15, 17.21, 17.23, 17.27, 17.31, 17.33, 17.49

Problem Set 6: 17.35, 17.37, 17.39, 17.45, 17.17.51, 17.55, 17.59

Learning Objectives:

1. Write an equilibrium constant expression (Keq) for a system at equilibrium.

2. Perform numerical calculations using Keq and equilibrium concentration values

3. Use Keq values to interpret the composition of the equilibrium mixture 

4. Determine the Keq for a chemical system when the reaction is reversed if you know the Keq for the forward reaction.

5. Calculate the reaction quotient (Q) and compare this value to Keq in order to if a reaction is at equilibrium.  If the reaction is not at equilibrium predict the shift needed to reach equilibrium.

6. Use Le Chatlier to determine the equilibrium shifts due to changes in temperature, pressure and concentrations of substances.

7. Explain how a change in Keq relates to the enthalpy change in a reaction.

8. Describe the effect of a catalyst on a system that approached equilibrium

9. List properties of acidic and basic solutions and identify the ions responsible for these behaviors.

10. Define Bronsted-Lowry acid and base, conjugate acid and conjugate base.

11. Identify conjugate acids and bases for Bronsted-Lowry bases and acids.

12. Explain autoionization of water and write Kw for this process.

13. Define pH and calculate pH from a knowledge of [H+] and [OH- ] 

14. Calculate pH for a weak acid or base solutions in water, given the acid or base concentration and Ka of Kb; calculate Ka or Kb given the acid or base concentration and pH.
15. Determine % ionization for an acid or base from concentration and Ka or Kb.

16. Determine the relationship between the strength of an acid and that of its conjugate base.  Calculate Ka from Kb and vice-versa.

17. Predict whether a specific salt will be acidic, basic or neutral.

18. Explain how acid strength relates to the polarity of the H – X bond.

19. Define an acid or base in terms of the Lewis concept.

20. Predict relative acidities of solutions of metal salts from a knowledge of metal-ion charges and ionic radii.
21. Calculate the concentrations of each species present in a solution resulting from mixing acid and base

22. Describe how a buffer is made and how it works to control pH.

23. Calculate the change in pH of a simple buffer solution of know concentration when adding a small amount of acid or base.

24. Describe the form of the titration curves for a strong acid/strong base, weak acid/strong base or strong acid/weak base systems.
25. Calculate the pH at any point in an acid-base titration.

26. Write the solubility product constant expression for a salt.

27. Calculate Ksp from solubility data and vice-versa.

28. Calculate the effect of an added ion on the solubility of a slightly soluble salt.
29. Predict the formation of a precipitate knowing Ksp.

30. Explain effect of pH on solubility equilibrium

31. Formulate the equilibrium between a Lewis base and a metal ion to form a complex ion of a metal.

32. Describe how formation of a complex ion affects solubility ofa a slightly soluble salt.
