AP Chemistry Test Review

Besides doing the multiple choice practice tests and free-response questions, you should know/review the following items…

1) Give all answers to 3 sig. figs. when in doubt and label the answer correctly with units.
2) Re-memorize the ions and their charges (See summer HW on website)
3) Understand all parts of shorthand notation and be able to determine atomic mass, number of neutrons, electrons and protons. Understand a mass spectroscopy graph. Determine Average Atomic Mass using masses of various isotopes and % abundance.
4) Write electron configurations for atoms and ions. Know the Aufbau Principle, the Pauli Exclusion Principle, and Hund’s Rule. 
5) Understand how ionization energy graphs and PES support electron configuration. Be able to read and interpret graphs of each
6) Review Scientists that contributed to the atomic theory, such as Bohr, Dalton, Heisenberg, Millikan, Planck, Rutherford, Schrodinger, Mendeleev and Thomson. Also, understand Coloumb’s Law,
7) Recall how to use equations for atomic structure c=λυ  E=hυ, 

8) Review the Periodic Trends for Atomic Radius, Ionization Energy, Electronegativity, Ionic size, Shielding, Nuclear Charge, Families, Metals vs. Nonmetals, Solid vs. Liquid vs. Gas, Electron Configuration, Lewis Dot Diagram. 
9) Salts made of metals in the d-block that have multiple charges are usually colorful solutions
10) Review how different kinds of bonds and intermolecular forces form and their properties (EX: how do they affect melting and boiling point), including Ionic Bond, Metallic Bond, Covalent Bond, Network Covalent Bond, Hydrogen Bond, Dipole-Dipole, Dipole-Induced Dipole, London Dispersion.  

11) Recall rules for naming and writing formulas for Molecules and Ionic Compounds.

12) Draw Lewis Structures for Ionic Compounds and Covalent Molecules using the rules. Recall the exceptions to the octet rule. Determine valance electrons, formal charge and whether there are any resonance structures. 
13) Know the dot notations/shapes of these common molecules: H2O, CO2, NH3, BF3, O2, N2.

14) What is lattice energy and how is it affected?

15) Re-memorize the shapes of molecules based on electron domains (lone pair, single or multiple bond), both bonding and non-bonding, (electron geometry looks at them together and molecular geometry looks at them separate) using VSEPR Theory. 

16) Predict bond angles, polarity/dipole moment, hybridization (sp, sp2, sp3, sp3d, sp3d2) and determine number of sigma and pi bonds in a molecule using Lewis structure. 
17)  Review how to use factor labeling method to solve problems, using units and conversion factors.  

18) Recall what a mole is and how to convert from mass to mole to molecules. 

19) How to calculate the empirical formula given % composition data…(Rhyme: “% to mass, mass to mole, divide by small, times ‘til whole.”) and molecular formula given molecular mass. 
20) How to calculate the % composition by mass of a compound 
21) How to calculate molarity and how to make a dilution using C1V1=C2V2 equation

22) Review Balancing Equations-remembers you want the same number of each atom on each side and you can only change the coefficients not the subscripts.
23) How to determine the limiting reactant, theoretical yield (mass produced) and actual yield for a reaction


24) Re- memorize Solubility Rules

25) Review writing different types of reactions such as, Net Ionic Reactions, Synthesis Reactions, Decomposition Reactions, Single Displacement Reactions, Double Displacement Reactions (precipitation, acid-base, ) Combustion Reactions and others…Understand at the particle level to be able to interpret particle drawings. 
26) Re-memorize the list of strong acids and bases…HF is a weak acid, more O’s in the oxy-acid means easier to lose the H+, therefore it is a stronger acid. Strong acid + Strong Base net ionic reaction is always H+ + OH-( H2O. 
27) NaHCO3  is baking soda and releases CO2(g) in most reactions. (acid and carbonates usually make salt, CO2(g) and H2O and the salt is a spectator)
28) Review Laws of Thermodynamics 
29) Be able to solve for variables in q=mc∆T

30) Recall thermodynamics equations such as ∆Hrxn= Ʃ∆Hf products – Ʃ∆Hf reactants…a pure element has no ∆Hf, Hess’s Law, ∆Hrxn= energy of bonds broken – energy of bonds formed,  ∆S° = ƩS°products - ƩS°reactants, ΔG° = ƩGf°products- ƩGf°reactants, ΔG = ΔH – TΔS, ΔG = ΔG°+ RT ln K
31) Know how to determine the signs for ∆S, ∆G, and ∆H, what they mean, and when each of the values are zero
32) If you see a “°” following symbol it means standard state. Standard state conditions are: gases are at 1 atm; all solids and liquids are pure; all solutions a 1 molar in concentration; and the temperature is 298 K(25°C)
33) Interpret energy “hill” diagrams…finding A.E., ∆H, effect of catalysts
34) Review kinetic molecular theory using kinetic energy equation. Understand Mawell-Boltsmann Diagrams

35) Recall how to use equations for gasses   PV=nRT,  P1V1/T1=P2V2/T2 ,       P1+ P2+P3…=Ptotal
 Molecular mass(MM)=dRT/P       (Remember the correct units needed for each variable!)
36) Normal conditions are 25°C and 1 atm. STP is 0°C and 1atm. 760 mm Hg or torr = 1 atm = 101.3 kPa. For gas problems always convert Celcius to Kelvin by adding 273.

37) What makes a gas ideal- all parts of kinetic molecular theory are seen…

38) Determine mole fraction & partial pressure calculations P1 =XPt
39) Understand Graham’s Law of diffusion…rates of diffusion or effusion for gasses are inversely related to the square roots of their molecular masses
40) Special properties of water, cohesion, adhesion, surface tension, universal solvent, high specific heat, liquid phase is more dense than solid phase

41) Properties of solids (amorphous vs. crystalline), liquids and gases

42) Understand how to interpret phase diagrams, pressure vs temperature and temperature vs. Heat added over time
43) Remember how to calculate energy of a substance as it goes through phase changes-remember to draw a picture of what is happening and use your units to help you solve.

44) Determining the Rate Law based on lab data

45) Graphs of 0, 1st, and 2nd order rate laws…[A], ln[A], 1/[A] vs. time 

46) Units on the rate constant, k

47) Determine the intermediate or catalyst in a multi-step mechanism
48) Keq expressions…products/reactants…only (g) or (aq) appear!
49) Remember that K doesn’t change unless the temperature changes!

50) Le Chatlier’s principle…(+) or (-) heat; ∆P; ∆V; (+) or (-) reactants and products; inert gases have no effect.

51) Q>K…the reaction goes backwards to the reactants

53) for Ksp, Q>K means a precipitate will form (see topic #45)
54) Calculate K by doing ICE box problems

55) acid/base definitions…Bronsted-Lowry = acids donate protons; Lewis= acids accept e- pair

56) calculate pH, pOH, [H+], [OH−] 
57) acid equilibrium problems…ICE box…remember pH can be used to find [H+].

58) salt pH…example: Na2CO3 = slightly basic; Al(NO3)3 = slightly acidic

59) use H-H to solve buffer problems

60) acid base titrations MV=MV at equilibrium…be careful with Ba(OH)2 …you get 2[OH-] when in solution

61)  AB2(s) (( A+(aq)  + 2B-(aq)        Ksp= [A][B]2     and    Ksp = (x)(2x)2    when setting up an ICE box.
62) spontaneous reactions have −∆G or + E°cell
63) LEO- ANO; CPR-GER…how to balance redox reactions and find ox. agents or red. agents

64) Calculate E°cell and be able to use the electrochemistry equations.

65) Electrolysis only switches the sign of the cathode and anode. AN OX, RED CAT
