2005 AP Free Response Question Analysis

Form A 

Part A – 40 minutes


Acid equilibrium



Writing Ka


Calculating pH from Ka and molarity



Buffer solution – calculating molar concentrations



Calculating Kb – then Ka from the calculated Kb


Choosing the stronger of two weak acids – explain your answer

EITHER


Combustion analysis



Calculating individual masses



Calculating the empirical formula


Calculating the molar mass from freezing point depression


Explaining how to determine the molecular formula from combustion analysis 

and freezing point depression calculations


Identifying the organic functional group that results in a compound having a 

pH less than 7

OR


Kinetics



Given a set of rate data

Determining the order of the reaction with respect to each reagent 

Determining the rate law

Determining the rate law constant



Given a set of rate data and a graph of concentration versus time




Labeling the axes




Determining the units of the rate law constant




Graphing the results for the uncatalyzed reaction

Part B – 50 minutes – no calculator


Reactions

BOTH


Laboratory question



Given a list of gases, predicting the results when a glowing split is inserted

into their container



Given a list of oxides, predicting whether the pH will be less than 7, 

approximately 7, or greater than 7



Given a set of solutions that undergo double replacement reactions

Identifying the solutions, given a list of possibilities

Identifying precipitates formed

Predicting the results of a mixing the solutions in different 

combinations



AND

Molecular geometry



Drawing Lewis structures



Predicting bond angles



Predicting hybridization



Predicting geometric shape



Identifying the number of sigma bonds and pi bonds



Using formal charge to determine the best structure

EITHER


Intermolecular forces



Using intermolecular forces and bonding to





Explain differences in boiling point




Explain differences in melting point


Quantum theory



Using atomic structure to 




Determine the quantum level of the valence electrons for 

an element




Explain the reasons for the trend in first ionization energy


Isotopes



Using the atomic masses of two isotopes to




Identify the element




Determine which isotope is more abundant

OR


Thermodynamics



Given a soluble ionic compound




Predicting the sign of (G for the solution process




Predicting the sign of (S for the solution process



Given that the solubility of an ionic compound increases with increasing

temperature




Predicting the sign of (H for the solution process




Predicting the sign of (G for the solution process





Predicting the sign of (S for the solution process


Electrochemistry – electrolysis



Given a table of reduction potentials




Writing the balanced oxidation and reduction half reactions




Identifying the reaction taking place at the anode and at the 

cathode




Explaining the sign of (G( for electrolysis reactions

Form B

Part A – 40 minutes

Acid equilibrium


Writing the ionization equation from the Ka expression

Calculating pH from Ka and molarity

Writing the net ionic equation for the reaction between a weak acid and 

a strong base

Buffer solution – calculating molar concentrations

EITHER


Electrochemistry – electrolysis



Writing the balanced half reaction for the reaction taking place at the 

anode and at the cathode



Given current and time, calculating the charge that passed through 

the solution



Calculating the moles and volumes of each gas produced



Explaining the effect of water vapor on the volume of gases collected 

over water

OR

Kinetics


Given a set of rate data and graphs of [X], 1/[X], and ln[X] versus time



Calculating initial values and values after a given amount of time



Determining the order of the reaction



Writing the rate law



Calculating the rate constant

Part B – 50 minutes – no calculator

Reactions

BOTH

Lab Questions – based on the synthesis of alum lab


Stoichiometry


Explanation of factors affecting yield

AND

Kinetic Molecular Theory for gases


Comparing and explaining the pressure of two different gases under 

identical conditions


Comparing and explaining the average kinetic energy of two different 

gases under identical conditions

Comparing and explaining the average speed of two different gases under 

identical conditions



Explaining the effect of changing variables (P, V, T) on




pressure




average kinetic energy




average speed

EITHER


Thermochemistry

Hess’ Law

Determining the enthalpy change for a reaction

Writing a balanced equation to determine the enthalpy change for just 

one mole of reactant



Predicting the sign of (S(
Using bond energies to explain why the reaction is exothermic

OR

Lewis dot structures

Comparing bond lengths based on differences in electronegativity

Comparing bond energies based on differences in electronegativity

Intermolecular forces


Given structural formulas



Predicting the predominant type of intermolecular force



Explaining differences in boiling point

