Preparing for the FRQ Section of the AP Chem exam
(Upon examining several past exams, this document highlights what appears to be the general pattern for each question.)
(You may also want to see the excel document, which highlights the topics for each FRQ question from 2002-2007. You probably don’t want to print this document as it is several pages. I used the excel document to come up with this document.)

Question 1: Equilibrium

· Know that equilibrium expressions are equations and how to get them (products over reactant; coefficients become exponents)!!

· Pay attention if asked for a Kp, Kc, Ka, Kb, or Ksp (or just Keq in general)

· Possible Keq’s: Ka (acids), Kb (bases), Kp (gases—expression contains partial pressures; not brackets!!), Ksp (for salts), Kc (for other aqueous sol’ns)

· Keq’s only change if T changes

· Know how to ICE for different types of problems. For example: 

1. given EQUILIBRIUM concentrations( calculate Keq

2. given initial concentrations and Keq( calculate equilibrium concentrations

· Know that if Keq increases, acid strength increases (because lies farther to right( toward ions)

· Know that if you reverse the reaction, Keq is inversed.

ACID-BASE EQUILIBRIA.

· Know that KaKb =  Kw (use this for an acid and it’s conjugate base and vice versa)

· Know how to calculate pH (for buffers, know how to use Henderson-hasselbach eqn) and [H+] and [OH-] (remember: [H+][OH-]=10-14)

· Know how to do a titration and how to read a titration curve 

1. This equation works at the equivalence point: M1V1 = M2V2

2. Review the handout I gave you reviewing the different types of titration curves. Know how to identify the buffer region, understand what kind of a pH should be expected (i.e. weak acid with strong base will have a basic equivalence point), know how to choose an appropriate indicator, know how to determine pKa from a titration curve (pKa = the pH halfway to the equivalence point)

· Know what a buffer is, how it resists changes in pH and what buffer capacity is.

Note: Last year, the topic was Ksp for this question.
Question 4: Reactions

· Definitely know redox and acid-base reactions (including reactions with water)
· Remember that redox also includes: single replacement and decomposition

Note: Last year, the rxns were: strong acid/strong base; combustion of hydrocarbon; decomposition of hydrogen peroxide.

Question 5: Lab Question (probably)
· You will definitely have a lab question (it just might not be question 5).
· It will definitely include error analysis. Be specific when describing how an error affects the results (i.e. experimental value too high or too low)

· Often times, a redox titration has shown up (usually involving permanganate) or a lab where you have to determine unknowns (like the “What’s in the Bottles” lab) where you need to know how to apply your solubility rules. Review your redox titration lab and What’s in the Bottles Lab just in case.

· Know the difference between % error and % yield (and how to calculate them)

· Know how to prepare a solution (either from solid or from a more concentration stock solution—The equation, M1V1=M2V2, is useful for preparing dilute solutions from stock solutions.

· Know how to do stoichiometry calculations (including a limiting reactant problem)

· Know how to find simplest formula (AKA empirical formula) and molecular formula 

· Know that to determine unknowns, often you are trying to find g/mol

Question 6: Appears to be usually on atomic structure and/or trends (especially trends based on IMF’s such as solubility—like dissolves like, for example, and boiling point)

· Electron configurations (don’t forget that half-filled and fully-filled orbitals are particularly stable), orbital diagrams, valence electrons, (quantum numbers)

· Know how to use the light equations: c=(( and E = h( = hc/(
· Know the trends and explain trends based on orbital diagrams (review the exceptions)

1. Ionization Energy

2. Electronegativity

3. Atomic Radius

· Know the trends based on IMF’s

1. Like dissolves like (polar and ionic dissolve in polar substances, for example)

2. Know the polar organic molecules (use VSEPR to explain):

--hydrogen bonds: alcohols, carboxylic acids, amines, amides

--dipole-dipole interactions: ethers, esters, ketones

                  3.   Know the nonpolar organic molecules:

--london dispersion forces: alkanes (all C-H compounds that only have C and H are nonpolar)
· Remember that ALL molecules contain London dispersion forces, it’s just that nonpolar molecules ONLY have London dispersion forces (also remember that the more electrons a molecule has, the more polarizable it is)

· For ionic compounds, know that (based on the Lattice Energy equation—see your notes I gave on this topic)

1. small salts are more stable than large salts (and therefore, will have a higher melting point. For example, NaF has a higher melting pt than NaCl)

2. higher charges on atoms make them more stable as ionic compounds (and therefore will have higher melting points. For example, MgS has a higher melting point than NaCl)

· Know how to draw dot structures, determine geometry and shape (VSEPR), and determine polarity based on shape (Review the VSEPR table I gave you—the one that tells you based on the # of domains and lone pairs, the geometry and shape it will be)
· Review hybridization. For example, tetrahedral is sp3 hybridized. Again, these are in the VSEPR table I gave you.

Note: Last year, Question 5 covered many of these topics in this one question: lewis dot diagrams, bond length, VSEPR geometry, boiling, IMFs, polarity, like dissolves like rule. Question 6 was an electrochemistry question.

Questions 2 or 3: Will most likely cover the following topics, with more than topic often showing up on one or both of those questions:

· Definitely Thermo

--Know that you can do “products minus reactants” for (H, (S, and (G for an overall reaction if the delta’s are given to you for the reactants and products

--Know how to calculate using (G=(H - T(S

--Know how to interpret using (G=(H-T(S

1. (G is negative always (at all temp’s) for rxns that are exothermic and entropy increases

2. If (H is negative and entropy decreases, (G is negative only at low temp’s

3. If (H is positive and entropy increases, (G is negative only at high temp’s

4. If (H is positive and entropy decreases, (G is always positive (at all temp’s)

            --Know how to get Keq from (G and vice versa (eqn is given to you)
            --Know how to get (G from cell potential and vice versa (eqn is given to you)
            --Know how to use Hess’s Law

            --Know how to write reactions for heats of formation. For example, the heat of 

               formation of water is written as: 

                              0.5H2(g) + 0.5O2(g) ( H2O(g)         (Hf = -242 kJ/mol

               (***Remember that you only form ONE MOLE of the compound)

            --Know that there are several ways to determine (Hrxn:

1. Calorimetry (use q=mc(T to get kJ, then divide by moles of limiting reactant consumed to get kJ/mol, which is (H)

2. Hess’s Law

3. Heats of formation (products minus reactants)

4. Bond Energy (energy required to break--positive values PLUS energy released when formed—negative values). I suggest drawing a structural formula so that you don’t accidentally skip any bonds. Once all bonds are either formed or broken, SUM them all up to get your (H. 
            --If (H is negative, it’s exothermic (heat is released to surroundings and so feels

               “hot”); if (H is positive, it’s endothermic (heat is absorbed from the

               surroundings and so feels “cold”)
· Definitely Gases

--Know what partial pressure is and how to use all gas laws, but especially  

   PV=nRT. This is always on the ap exam.
--Know how to use the Kinetic energy and root mean square speed equations  

   (they are given to you)
--Know how to use the diffusion equation to determine molar mass of unknown (it is given to you on the eqn sheet but I want to point it out to you:      
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· Kinetics

--Know that a rate law is an equation: rate = k[A]x[B]y
--know how to determine overall order of a rxn by summing up the individual orders

--know that 1st order means if you double the [reactant], then the rate will double; 2nd order means that if you double the [reactant], then the rate will quadruple, etc.

--know how to use the method of initial rates to determine the rate law (that’s when you will be looking for only one of the reactant’s concentration to change while all other’s are held constant, then determine how the rate was affected. Do this for each reactant to get the order of each one so you can obtain the rate law. You can then use any trial to calculate the rate constant.

--Be sure to know how to determine the units of the rate constant!

--Know how to use the integrated rate laws (these will be used for reactions that   

   have only one reactant)

   **Review the chart I gave you. For each order of a reaction, 

1. know what the equations look like for each order (the eqns are given to you but you aren’t told which one belongs to which order)
2. know what the graphs look like (____ vs ____)

3. know what the half life equations are for each (especially the one for a first order reaction)

             --Know how to calculate the activation energy, Ea, using the rate constant, k. 

                (The equation is given to you)

            --Know that for a given rxn mechanism, the slowest step is the rate determining 

               step and must agree with the experimentally determined rate law. 

            --Know that in a rxn mechanism, intermediates are FORMED in one step and 

               consumed in the next (they are unstable), whereas catalysts are reactants to start 

               with. Both intermediates and catalysts are found on both sides of the equations 

               and so cancel out.
· Electrochemistry
--Know how to completely draw a galvanic cell (including calculating the overall cell potential given standard reduction potentials)

--Know how to use the Nernst eqn (given to you) for cells that are not 1 M

--Know how to get Keq from cell potential and vice versa (eqn is given to you)

--Know how to determine which is likely to be reduced or oxidized based on their 
   position on the reduction potential chart. For example, will bromine (Br2) 

   oxidize Cu to Cu2+? (The answer is: YES)
--Know how to write electrolysis reactions (for example, the electrolysis of water 

   or the electrolysis of KI.) You have to determine which will be oxidized and 

   which will be reduced using the reduction potential chart. Then, you will 

   combine the two half reactions you identified. 

--Know how to electroplating calculations. (Remember that current is charge per 

   second( 1 ampere = 1 C/s. You will also have to use Faraday’s constant, which

   is given to you and the conversion factor: 

                               ___mol of electrons transferred/mol metal.
Note: Last year, Question 2 was on thermo: heating curve, enthalpy, calorimetry, entropy, (G = (H-T(S—knowing how to use this eqn is ALWAYS on the thermo section.

Note: Last year, Question 3 was on kinetics (plus stoich and gases): stoichiometry, PV=nRT, method of initial rates/rate law/rate constant, rxn mechanism.

Note: Last year, Question 6 was on electrochem (plus atomic structure):  electron configuration, ionization energy trend for atom/ion, redox, galvanic cell, discuss function of salt bridge, determine the standard cell potential, sign of (G for the cell rxn, Nernst (non-standard conditions).
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