2004 AP Free Response Question Analysis

Form A

Part A – 40 minutes

Solubility


Writing Ksp

Given Ksp from previous problem, calculating molar concentrations


Calculating the maximum amount soluble from Ksp

Common ion effect


Qc and Ksp calculation and short answer


Writing the equation for the dissolving process


Calculating the Ksp from the amount of one solute dissolved, stoichiometry, 

and the Ksp expression

EITHER


Stoichiometry and limiting reactant


Thermodynamics

Calculating standard entropy of formation ((Sf() given T, standard 

free energy of formation ((Gf() , and standard enthalpy of 

formation ((Hf()

Given all of the above, determining whether standard entropy of formation 

or standard enthalpy of formation is responsible for the spontaneity of the reaction

Given a thermochemical equation, calculating the standard enthalpy of 

formation ((Hf()

OR


Kinetics

Given a set of concentration, absorbance, and time data



Calculating the initial concentration



Calculating the rate constant



Calculating the time for the absorbance to drop a certain amount



Calculating the half-life


Given a graph of rate constants versus 1/T, explaining how to calculate

the rate constant from that graph

Part B – 50 minutes – no calculator


Reactions

BOTH


Laboratory question

Identifying ionic compounds based on double replacement reactions

Predicting product of double replacement reactions for several compounds

AND


Electrochemistry

Given one E( value and a physical description of what is taking place 

at one electrode

Identifying the cathode

Indicating the direction of electron flow in the external circuit

Also given the Ecell(, calculating the standard reduction potential 

for the unknown electrode

Also given a table of standard reduction potentials, identify 

the unknown metal

Writing a balanced net ionic equation for the combination of 

both half-cell reactions




Nernst equation calculation

EITHER


Using appropriate chemical principles




Explaining the trend in melting and boiling points for the halogens



Given two ionic compounds, explaining why the one with the lower 

melting point in fact has the lower melting point



Using Lewis diagrams, explaining the differences in the molecular 

geometry of two substances with similar appearing formulas



Explaining the differences in solubility of two substances with similar 

appearing formulas

OR


Drawing Lewis structures for two compounds with similar appearing formulas



and identifying their molecular geometries


Explaining the differences in the pH of aqueous solutions of two substances 

with similar appearing formulas

Kinetic Molecular Theory for gases


Comparing and explaining the average kinetic energy of two different 

gases under two different sets of conditions

Comparing and explaining the root-mean-square speed of two different 

gases under two different sets of conditions


Ideal Gas Law

Comparing the number of molecules of two different gases under two 

different sets of conditions

Form B

Part A – 40 minutes


Gas reaction equilibrium



Writing KP


Calculating Q



Given a set of partial pressures, predicting the direction of the reaction

Calculating Kc from KP
Given KP for the forward reaction, calculating KP for the reverse reaction

Given KP for a pair of reaction, calculating KP for the reaction that is 

the sum of those two reactions 

EITHER


Gas law calculation



Given percent composition, calculating empirical formula



Given the empirical formula, density, temperature, and pressure,




calculating the molar mass and the molecular formula



Given two containers with different gases at different pressures,




calculating the final pressure when the gases in the two containers 

are allowed to mix



Given the molecular formula, density, and volume of a hydrocarbon,

calculating the total volume of products when the hydrocarbon reacts completely with excess oxygen

OR


Kinetics



Given percent of solute, density, and the balanced equation,




Calculating the moles of reactant in the solution




Calculating the moles of product formed



Given graphs of concentration versus time and of natural logarithm

of concentration versus time


Determining the rate law for the reaction


Determining the half-life for the reaction


Calculating the rate law constant for the reaction


Calculating the concentration after a given length of time

Part B – 50 minutes – no calculator


Reactions




BOTH


Laboratory question



Titration 

Describing the experimental setup

Describing what measurements must be made

Setting up the mathematical expressions to use in the calculations

Analyzing possible sources of error and their effect on determining 

the molar mass of an unknown solid acid

AND


Electrochemistry



Given a sketch of an electrochemical cell and a table of standard reduction 

potentials


Writing a balanced net ionic equation for the spontaneous reaction 

that takes place




Calculating the standard cell potential (E() for the reaction




Labeling the anode, cathode, and initial concentration of each 

reactant




Describing the effect on cell potential if a salt were added to one 

cell which caused some of the metal in that cell to 

precipitate



EITHER


Thermodynamics



Given a set of thermodynamic data related to a reaction




Comparing the sum of the bond strengths of the reactants to the 

sum of the bond strengths of the products




Determining whether entropy change favors reactants or products




Given a set of conditions, determining whether reactants or 

products are favored




Explaining how to calculate Keq from the set of thermodynamic 

data for a reaction




Predicting whether Keq will be less than 1, equal to 1, or greater 

than 1

OR


Equilibrium – organic isomers



Given Keq, explaining whether reactants or products predominate



Le Chatelier’s Principle application



Given Keq, predicting whether the reaction is exothermic or endothermic



Drawing and naming other isomers

