AP CHEMISTRY – Legacy High School

EQUILIBRIUM BASICS (CH. 15 and 16) Learning Objectives

Equilibrium is the study of incomplete reactions.  All reactions to some extent reach a state where both reactants and products exist simultaneously.   While the layout of the AP test can be unpredictable, the first free response question (worth 25 %) is always an equilibrium problem.  
In this unit you should be able to:
· Define equilibrium based on the relationship with reaction rate.

· Write equilibrium expressions, using the correct format. (brackets or parentheses)
· Describe the difference between Kc, Kp, Ka, and Kb.

· Calculate K given equilibrium concentrations.

· Calculate Q given non-equilibrium conditions.

· Predict the direction a reaction must proceed to reach equilibrium based on the Q and K values.

· Calculate the new K if a reaction is reversed.

· Calculate the new K if the stoichiometry of a reaction is changed.

· Use ICE tables to find an unknown equilibrium concentration if given a value for K.
· Demonstrate that approximations in equilibrium calculations fall within the 5 % rule.

· Use the quadratic formula for those calculations where the approximation method does not work.

· Use LeChatlier’s principle to predict the affect on the equilibrium position if these variables are changed:

· Pressure

· Volume

· Temperature

· Amount of reactant or product

· Describe the differences between Arrhenius, Bronsted, and Lewis theories of acids and bases.

· Identify an acid or base as strong or weak. (Memorize these.)
· Define and give examples of strong electrolytes vs. weak electrolytes.

· Interconvert: [OH-], [H3O+], pH, and pOH

· Calculate all four of the above when a strong acid and strong base are mixed, or when two strong acids are mixed.

· Calculate the pH of a weak acid or weak base.

· Calculate the pH of polyprotic acids.
· Convert Ka to Kb
· Predict the acidity of a salt.

· Calculate the pH of a salt.
· Describe how the structure of an acid affects the acidity (oxidation state, EN)
