Must Know’s: AP Chemistry
Waterman 1:


1 m = 109 nm


1 L = 1 cm3

1000 mL = 1 L

Waterman 2:


Interpreting Mass Spectrometry Charts

Waterman 3:


Determining Empirical Formulas (including Combustion and Hydrates)



Determining Limiting Reactant for Stoichiometry

Waterman 4 and Waterman 18:

Memorize Strong Acids, Strong Bases


Writing Net Ionic Equations (know four spectator ions)


Recognize Major Reaction Types


Lab Precision/SFs (Volumetric Flask, Graduated Buret, Graduated Pipette...)

Waterman 5:


Sign convention on q/ΔH (system vs. surroundings) in calorimetry (q=mcΔT)


system is reaction (ΔHrxn), combustion (ΔHcomb), neutralization (ΔHneut), 



or dissolving process (ΔHsol)


surroundings is water or solution



calorimetry: qsystem = -qsurroundings


endothermic (q and ΔH>0) when surrounding's temperature decreases


exothermic (q and ΔH<0) when surrounding's temperature increases   


endothermic system absorbs energy FROM surroundings


exothermic system releases energy TO surroundings


Hess's Law (summation of reactions)

ΔH0f (energy absorbed when 1 mol formed from elements in natural, std states)

Waterman 6:


Watch units for wavelength (m) and frequency (s-1 or Hz)


Bohr model explains spectrum ONLY for hydrogen

Emission spectrum (energized e- emits light when returning to lower state)


Photoelectric Effect (ejected e- (IE) from metals from absorbing light energy) 

Orbital (s, p, d, f) locations on periodic table


e- config/orbital notation of atoms/ions (transition metals have 2 valence e-)

Interpretation of PES Charts

Memorize pp. 122-123 (spectroscopy)


Beer's Law (Equation on Equation Sheet), application of UV/Vis spectroscopy
Waterman 7:


Memorize Coulomb's Law (F = kQ1Q2/d2) 


Charge always has greater influence than distance


Trends and common causes of trends




- Principle energy level (drives atomic radius)




- Effective nuclear charge (drives atomic/ionic radius and IE)





Can also combine and use nuclear shielding (caution!)





1st/2nd/3rd...IE, interpret valence electrons from values




- e-/e- repulsion (drives ionic radius (anions), and anomalies in IE) 




- e- affinity, reactivity trends, causes
Waterman 8:


C, N, O, F, when bonded, always stable with full octet


Be has 4, B and Al have 6, H has 1 when bonded (take valence electrons X 2)

All other elements are stable with AT LEAST octet (can have more in d orbitals)

Ionic Bonding, lattice energy dictated by Coulomb's Law

Covalent Bonding = Lewis Structure, Bond Polarity = ΔEN create dipoles

Metallic Bonding = delocalization of e-


Resonance responsible for equal bond lengths on valid structures where



double bond resonates across central atom

Formal Charge, all atoms as close to 0 as possible, negative on most EN atom 



Bond Strength/Length determined by polarity/atomic radius (Coulomb’s Law)

ΔHrxt = bond enthalpies broken - bond enthalpies formed
Waterman 9:


VSEPR dictates shapes, must memorize shapes and bond angles

If lone pairs aligned unsymmetrically, molecule is POLAR (net dipole)

If lone pairs aligned symmetrically, molecule is NONPOLAR (no net dipole)

If no lone pairs, and symmetrical, no net dipole, molecular is NONPOLAR

Valence Bond Theory explains bond length with hybridization (sp, sp2, sp3)


single bonds are sigma, double bonds are sigma/pi, triple bonds are 


sigma/2 pi, sigma align end to end, pi are perpendicular to sigma
Waterman 10: 


Memorize KMT


Relationships among volume, pressure, temperature, and moles


Combined gas law and Ideal gas law equations on equation sheet



R = .082 pressure is atm, 8.314 pressure is kPa, V always Liters



Avogadro's law (volume vs. moles, 1 mol = 22.4 L at STP)



STP = 1 atm and 273 K


Mixture of gases (including water) - each contributes to pressure (partial pressure)



Know Maxwell Boltzmann Distribution of gases (p. 204)


KE = 1/2mv2 (lighter particles move faster at a given temperature)

MM = dRT/P  (molar mass)


Effusion (rate through pinhole), Effusion rate1/Effusion rate 2 =   MM2/MM1

Diffusion (mixing gases) (know Figure 10.8 on p. 212)
Waterman 11:


Relative strengths and reasons for forming IMFs


Ion-dipole (strongest), ionic salts dissolved in polar solvent (solubility)



Hydrogen bonding, only hydrogen directly covalently bonded to "FON"



Dipole-dipole, only polar molecules, electronegativity differences



London dispersion (weakest), ALL atoms and molecules, "SEPT"




Larger molecules can have LDFs collectively very strong (solids)


Property trends correlated with IMF strength

Heating/Cooling curve, q = mcΔT, ΔHfus and ΔHvap (ΔG = 0 during phase change)
            Vapor pressure curve (know Figure 11.12 on p. 233)

Waterman 12:


Relative strengths and properties of solids (p. 249)



Network covalent (highest MP), rigid networks, fixed angles (SiO2, C..)



Ionic, lattice structure (coulomb's law dictates MP)



Metallic, coulomb's law dictates MP, many exceptions



Molecular (lowest MP), molecules, properties dictated by HB, DD, LDF)


Structures of substitutional (similar radius) and interstitial alloys (fill holes)
Waterman 13:


ΔHsol = ΔH1 (solute) + ΔH2 (solvent) + ΔH3 (solute-solvent)

See also under Waterman 5 (dissolving endothermically or exothermically)


Entropy always increases when solute dissolves




Dynamic equilibrium between dissolving and crystallization = saturation = Ksp

Familiarity with Solubility curves


Separation of solutions/mixtures



Paper chromatography (polar paper, non-polar solvent)



Distillation/Evaporation (lower BP distilled 1st...)



Decant (separate suspensions)



Magnet (Fe...)

Waterman 14:


Collision theory, anything which increases collisions increases reaction rate


Maxwell-Boltzmann distribution, Energy diagrams (Activation energy)

Rate Laws



Experimental (compare experiments to derive order)



Integrated (use graphs to determine order) (Equations on equation sheet)




y = mx + b format (use slope to determine rate constant k)




Radioactive decay always 1st order  (t1/2 = 0.693/k)


Temperature changes rate constant k, which changes reaction rate


Catalyst lowers activation energy, which speeds reaction rate


Reaction Mechanism


Series of elementary steps, each having molecularity



Intermediate formed in one step, consumed in subsequent step



Catalyst consumed in one step, reappears in subsequent step


Rate determining step always slowest


Mechanism is "consistent" when:




1. Rate law of RDS matches experimental rate law




2. Stoichiometry of steps in mechanism match overall reaction

Waterman 15:


Dynamic Equilibrium: forward rate = reverse rate, ICE only aqueous and gas

Kp = Kc(RT)Δn

K vs. Q, LeChatelier shifts
Waterman 16:


Bronstead Lowry and Conjugate pairs


Ka and Kb only with weak acids/bases


Interpretation of K (reversing, changing coefficients)


Acidity/Basicity of Salts


Acid structure and electronegativity

Waterman 17:


Common ion effect and LeChatelier


Use of HH in Buffers, pKa

Know Titration Curves (how do calculate pH anywhere on curve)


Indicators, end point, pKa

Ksp, must be saturated solution


Interpretation of Ksp magnitude and ICE


K vs. Q, LeChatelier shifts

Waterman 19:


Qualitative interpretation of Entropy


Thermodynamically favorableness toward - ΔH and + ΔS


Phase changes and ΔG


Know Tables 19.4 and 19.5


ΔG = ΔG0 + RTlnQ, R always is 8.314

Waterman 20:


Determination of oxidation numbers


OIL RIG, RED CAT

Balancing simple Redox reactions (electrons cancel)

Electrons always flow from anode to cathode


Galvanic (Voltaic) cells always have a voltmeter, always positive E0

Function of Salt Bridge to keep ½ cells neutralized


Electrolytic cells always have a power source, always negative E0

E = E0 - .0592/n logQ, Interpretation of Nernst Equation, driving force determined 

by changes in Q, Q always = 1 under standard conditions


Factor labeling of electroplating applications, Corrosion (oxidation of metals)
4

