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AP CHEMISTRY COURSE CONTENT 
The material provided is intended to help students understand concepts and applica3ons. Students should build 
upon the informa3on provided in this handout with class notes and should NOT rely solely on this handout. 
 
1) Atomic Structure and Proper3es 

• Moles and Molar Mass 
• Mass Spectroscopy 
• Elemental Composi4on 
• Composi4on of Mixtures 
• Atomic Structure and Electron 

Configura4on 
• Photoelectron Spectroscopy 
• Periodic Trends 
• Valence Electrons and Ionic Compounds 

 
2) Molecular and Ionic Compound Structure 
and Proper3es 

• Types of Chemical Bonds 
• Intramolecular Forces and Poten4al 

Energy 
• Structure of Ionic Solids 
• Structure of Metals and Alloys 
• Lewis Diagrams 
• Resonances 
• VSEPR and Bond Hybridiza4on 

 
3) Intermolecular Forces and Proper3es 

• Intermolecular Forces 
• Proper4es of Solids 
• Solids, Liquids, and Gases 
• Ideal Gas Law 
• Kine4c Molecular Theory 
• Devia4on from Ideal Gas Law 
• Solu4ons and Mixtures 
• Representa4ons of Solu4ons 
• Separa4ons of Solu4ons and Mixtures 
• Chromatography 
• Solubility 
• Spectroscopy and the Electromagne4c 

Spectrum 
• Photoelectric Effect 
• Beer-Lambert Law 

 
4) Chemical Reac3ons 

• Introduc4on to Reac4ons 
• Net Ionic Equa4ons 
• Representa4ons of Reac4ons 
• Physical and Chemical Changes 
• Stoichiometry 
• Introduc4on to Titra4on 
• Types of Chemical Reac4ons 
• Introduc4on to Acid-Base Reac4ons 
• Oxida4on-Reduc4on (Redox) Reac4ons 

 
5) Kine3cs 

• Reac4ons Rates 
• Introduc4on to Rate Law 
• Concentra4on Changes Over Time 
• Elementary Reac4ons 
• Collision Model 
• Reac4on Energy Profile 
• Introduc4on to Reac4on Mechanisms 
• Reac4on Mechanism and Rate Law 
• Steady-State Approxima4on 
• Mul4step Reac4on Energy Profile 
• Catalysis 

 
6) Thermodynamics 

• Endothermic and Exothermic Processes 
• Energy Diagrams 
• Heat Transfer and Thermal Equilibrium 
• Heat Capacity and Calorimetry 
• Energy of Phase Changes 
• Introduc4on to Enthalpy of Reac4on 
• Bond Enthalpies 
• Enthalpy of Forma4on 
• Hess’s Law 
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7) Equilibrium 
• Introduc4on to Equilibrium 
• Direc4on of Reversible Reac4ons 
• Reac4on Quo4ent and Equilibrium Constant 
• Calcula4ng the Equilibrium Constant 
• Magnitude of the Equilibrium Constant 
• Proper4es of the Equilibrium Constant 
• Calcula4ng Equilibrium Concentra4ons 
• Representa4ons of Equilibrium 
• Introduc4on to Le Chatelier’s Principle 
• Reac4on Quo4ent and Le Chatelier’s Principle 
• Introduc4on to Solubility Equilibria 
• Common-Ion Effect 
• pH and Solubility 
• Free Energy of Dissolu4on 

 
8) Acids and Bases 

• Introduc4on to Acids and Bases 
• pH and pOH of Strong Acids and Bases 
• Weak Acid and Base Equilibria 
• Acid-Base Reac4ons and Buffers 
• Acid-Base Titra4ons 
• Molecular Structure of Acids and Bases 
• pH and pKa 
• Proper4es of Buffers 
• Henderson-Hasselbalch Equa4on 
• Buffer Capacity 

 
9) Applica3ons of Thermodynamics 

• Introduc4on to Entropy 
• Absolute Entropy and Entropy Change 
• Gibbs Free Energy and Thermodynamic Favorability 
• Thermodynamic and Kine4c Control 
• Free Energy and Equilibrium 
• Coupled Reac4ons 
• Galvanic(Voltaic) and Electroly4c Cells 
• Cell Poten4al and Free Energy 
• Cell Poten4al Under Nonstandard Condi4ons 
• Electrolysis and Faraday’s Law 

 
 
 
 
 
 
 
 

…
all of this in one class…
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AP® CHEMISTRY EQUATIONS AND CONSTANTS  

Throughout the exam the following symbols have the definitions specified unless otherwise noted. 

 L, mL = liter(s), milliliter(s)   mm Hg = millimeters of mercury 
 g = gram(s) 

 
J, kJ = joule(s), kilojoule(s) 

nm = nanometer(s) V = volt(s)
atm = atmosphere(s) mol = mole(s)

 

 
 

 
 

ATOMIC STRUCTURE 
E = energy 

   = frequency 
 = wavelength 

 Planck’s constant, h = 6.626  1034 J s  
   Speed of light, c = 2.998  108 m s1 

  Avogadro’s number = 6.022  1023 mol1

 Electron charge, e  = 1.602 × 1019 coulomb 

 

 E  = h 
 c =  

EQUILIBRIUM 

Equilibrium Constants  

 Kc  (molar concentrations) 
Kp  (gas pressures) 
Ka  (weak acid) 
Kb  (weak base) 

 Kw  (water) 

  Kc  = [C] [D] 

[A] [B] 

c d 

a b 
, where a A + b B  c C + d D 

 Kp = C D 

A B 

( )  (  )  

( )  (  )  

c d 

a b 

P P 

P P 

 Ka = [H ][A ] 
[HA] 

+ -

 Kb = [OH ][HB ] 
[B] 

- + 

 Kw = [H+][OH] = 1.0  1014 at 25C 
     = Ka  Kb 

pH =  log[H+] , pOH =  log[OH] 

14 = pH + pOH 

  pH = pKa + log [A ] 
[HA] 

-

 

 

 

pKa =  logKa , pKb =  logKb 

KINETICS 

k = rate constant 
t = time 

 t½ = half-life 

  ln[A] t  ln[A]0 =  kt 

  
[ ]  [ ]0A A 

1 1 

t 
-  = kt

   t½ = 0.693 
k 

 
 

 

 

 

  
   

 

 

-3- 
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GASES, LIQUIDS, AND SOLUTIONS P  = pressure  
V  = volume 

 T  = temperature
 n  = number of moles 
m  = mass  

  M = molar mass 
D  = density 

  KE = kinetic energy 
v  = velocity  
  A = absorbance 

a  = molar absorptivity  
b  = path length  
c  = concentration 

Gas constant,  R = 8.314 J mol1K1 

= 0.08206 L atm mol1 K1 

 = 62.36 L torr mol1 K1 

 1 atm = 760 mm Hg  = 760 torr 

STP = 273.15 K and 1.0 atm 

Ideal gas at STP =  22.4 L mol−1 

 PV = nRT 

   moles A PA  = Ptotal  XA, where XA = 
total moles 

 = PA + PB + PC + . . .Ptotal 

 m  n = 
M

 K = C + 273 

 D  = m 
V 

   1 2KE per molecule = mv
2 

Molarity, M = moles of solute per liter of solution 

 A  = abc

THERMODYNAMICS / ELECTROCHEMISTRY 
q  = heat  
m  =  mass 
c  = specific heat capacity  
T  = temperature 

  S = standard entropy 
 H = standard enthalpy 
 G = standard Gibbs free energy 

n = number of moles 
 E = standard reduction potential 

I  = current (amperes)  
q  = charge (coulombs) 
t = time (seconds) 

Faraday’s constant,  F = 96,485 coulombs per mole 
of electrons

  
1 joule

1 volt = 
1 coulomb 

 q = mcT 

  S = ÂS products - ÂS reactants 

  H = ÂDHf products - ÂDHf reactants 

  G = ÂDGf products - ÂDG reactants f 

   G = H  TS  

 = RT ln K  

 =  nF E   

    
q

I = 
t 

-4- 
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AP CHEMISTRY – GENERAL ASSESSMENT 
    
 
 
 
 

 
The following is an assessment to help students identify 
strengths and weaknesses in their knowledge prior to engaging 
with the entirety of the material contained in this packet. 
Students should complete all questions to the best of their 
abilities and should only reference the periodic table and 
formula sheets included in this packet.  
 
 
   When finished, students should check their answers against the 
solution key provided at the end. Students should then make 
note of the concepts and topics involved in missed questions and 
carefully review the relevant material using any and all 
resources at their disposal. 
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AP CHEMISTRY – General Assessment 
Various Topics (Es=mated Time: 25 minutes) 
All mul3ple choice ques3ons will have only one correct op3on. All free response ques3ons must be wri<en inside 
the adjacent box and use correct significant figures, charge, and units when applicable. 
 
Ques3on 1: Which of the following measurements contains only four significant figures? 
 

(A) 14.00 g   (B) 3.45x104 J   (C) 6,000 lbs  (D) 12,031 kg 
 
 
Ques3on 2: Which of the following measurements contains only three significant figures? 
 

(A) 153.0 m  (B) 0.0100 kg   (C) 7.2x102  (D) 007 cm 
 
 
Ques3on 3: Which of the following measurements contains only five significant figures? 
 

(A) 0.6000 mg  (B) 809.00 L   (C) 0.0005 nm  (D) 13,000 g 
 
 
Ques3on 4: Which of the following is the correct answer to the following calcula4on? 
 

2.50 x 2.00 = _________ 
 

(A) 5   (B) 5.0    (C) 5.00   (D) 5.00000 
 
Ques3on 5: Which of the following is the correct answer to the following calcula4on? 
 

100 x 3.00 = _________ 
 

(A) 300   (B) 300.    (C) 300.0  (D) 300.00 
 
 
Ques3on 6: Which of the following is the correct answer to the following calcula4on? 
 

(2.0x102)(3.00x105)  = _________ 
 

(A) 6x107   (B) 6.0x107   (C) 6.00x107  (D) 6.0000x107 
 
 
Ques3on 7: Which of the following is the correct answer to the following calcula4on? 
 

20.0 – 15.00  = _________ 
 

(A) 5   (B) 5.0    (C) 5.00   (D) 5.000 
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AP CHEMISTRY – General Assessment 
Various Topics (Es=mated Time: 25 minutes) 
All mul3ple choice ques3ons will have only one correct op3on. All free response ques3ons must be wri<en inside 
the adjacent box and use correct significant figures, charge, and units when applicable. 
 
Ques3on 8: How many cen4meters are in 2.50 meters? 
 

(A) 0.25   (B) 2.5    (C) 25   (D) 250. 
 
 
Ques3on 9: How many milliliters are in 0.45 liters? 
 

(A) 450   (B) 45    (C) 0.045  (D) 0.0045 
 
 
Ques3on 10: How many kilometers are in 14,560 meters? 
 

(A) 1.456   (B) 14.56   (C) 145.6  (D) 1,456 
 
 
Ques3on 11: How many cen4meters are in 10.00 inches, given that 1 inch is exactly equal to 2.54 cm? 
 

(A) 254.0   (B) 25.40   (C) 0.2540  (D) 3.937 
 
 
Ques3on 12: How many kilometers are in 250 miles, given that 1 kilometer is equal to 0.621 miles? 
 

(A) 160   (B) 402.58   (C) 6210  (D) 0.403 
 
 
Ques3on 13: Assuming standard condi4ons, which of the following temperatures would ice form? 
 

(A) 128°C   (B) 865 K   (C) 98.6°F  (D) 213 K 
 
 
Ques3on 14: Which of the following amounts is the heaviest? 
 

(A) 1.67 kg   (B) 456 mg   (C) 92.6 g  (D) 12,456 g 
 
 
Ques3on 15: Which of the following amounts would be comparable to the volume of a bathtub? 
 

(A) 275,456 mL  (B) 128,456 L   (C) 567 kL  (D) 807 hL 
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AP CHEMISTRY – General Assessment 
Various Topics (Es=mated Time: 25 minutes) 
All mul3ple choice ques3ons will have only one correct op3on. All free response ques3ons must be wri<en inside 
the adjacent box and use correct significant figures, charge, and units when applicable. 
 
Ques3on 16: Which of the following elements would be considered a metal? 
 

(A) Carbon  (B) Oxygen   (C) Sodium  (D) Fluorine 
 
 
Ques3on 17: Which of the following elements would be considered a transi4on metal? 
 

(A) Aluminum  (B) Potassium  (C) Selenium  (D) Manganese 
 
 
Ques3on 18: Which of the following elements would be considered a noble gas? 
 

(A) Hydrogen  (B) Oxygen  (C) Argon  (D) Nitrogen 
 
 
Ques3on 19: Which of the following elements would have the heaviest atom? 
 

(A) Lithium   (B) Sulfur  (C) Argon  (D) Gold 
 
 
Ques3on 20: Which of the following ions contains the highest number of electrons? 
 

(A) N 3-   (B) O 2-   (C) Na +   (D) Mg + 
 
 
Ques3on 21: Which of the following elements is most likely to form an ionic bond with chlorine? 
 

(A) Lithium   (B) Carbon  (C) Nitrogen  (D) Oxygen 
 
 
Ques3on 22: Which of the following elements is most likely to form a covalent bond with nitrogen? 
 

(A) Sodium   (B) Magnesium  (C) Phosphorous (D) Argon 
 
 
Ques3on 23: Which of the following elements is the least reac4ve? 
 

(A) Nitrogen  (B) Sulfur  (C) Bromine  (D) Xenon 
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AP CHEMISTRY – General Assessment 
Various Topics (Es=mated Time: 25 minutes) 
All mul3ple choice ques3ons will have only one correct op3on. All free response ques3ons must be wri<en inside 
the adjacent box and use correct significant figures, charge, and units when applicable. 
 
Ques3on 24: For each of the chemical reac4ons shown below, balance the equa4on by wri4ng the 
correct coefficients in the spaces provided. Coefficients of “1” do not need to be wrioen. 
 
 

_____ AgNO3(aq) + _____ MgCl2(aq) à _____ AgCl(s) + _____ Mg(NO3)2 
 
 
 

_____ C2H4(g) + _____ O2(g) à _____ CO2(g) + _____ H2O(g) 
 
 

 
_____ MgSO4 (aq) + _____ KNO3 (aq) à _____ Mg(NO3)2 (aq) + _____ K2SO4 (aq) 

 
 
 
 

Ques3on 25: Given 2.0 moles of H2(g) and excess O2(g), how many moles of H2O(g) can be produced 
from the reac4on shown below? 

2H2(g) + O2(g) à 2H2O(g) 
 

(A) 0.50   (B) 1.0   (C) 2.0   (D) 4.0 
 
 
Ques3on 26: Given 0.30 moles of O2(g) and excess H2(g), how many moles of H2O(g) can be produced 
from the reac4on shown below? 

2H2(g) + O2(g) à 2H2O(g) 
 

(A) 0.15   (B) 0.30   (C) 0.45   (D) 0.60 
 

 
Ques3on 27: Given 16.00g  of O2(g) and excess H2(g), how many moles of H2O(g) can be produced from 
the reac4on shown below? 

2H2(g) + O2(g) à 2H2O(g) 
 

(A) 0.50   (B) 1.0   (C) 1.8   (D) 3.6 
 
 
 

 
END OF ASSESSMENT 
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AP CHEMISTRY – GENERAL ASSESSMENT 

 
SOLUTIONS 

 
Students should compare their responses from the assessment against the solutions shown here. Students 
should review the associated concepts for all missed questions thoroughly and are encouraged to practice 
similar questions. 
 
Question 1:   A  Significant Figures 
Question 2:   B  Significant Figures 
Question 3:   B  Significant Figures 
Question 4:   C  Significant Figures 
Question 5:   A  Significant Figures 
Question 6:   B  Significant Figures, Scientific Notation 
Question 7:   B  Significant Figures(Addition/Subtraction) 
Question 8:   D  Metric Conversions 
Question 9:   A  Metric Conversions 
Question 10:  B  Metric Conversions 
Question 11:  B  Dimensional Analysis 
Question 12: A  Dimensional Analysis, Significant Figures 
Question 13:  D  Metric System, Kelvin Scale 
Question 14:  D  Metric System, Metric Conversions 
Question 15:  A  Metric System, Measurement Estimation 
Question 16: C  Periodic Table, Metals and Nonmetals 
Question 17: D  Periodic Table, Groups 
Question 18:  C  Periodic Table, Noble Gases 
Question 19: D  Periodic Table, Atomic Mass 
Question 20: D  Periodic Table, Ionic Charge 
Question 21: A  Periodic Table, Ionic Compounds 
Question 22: C  Periodic Table, Covalent Compounds 
Question 23: D  Periodic Table, Reactivity 
Question 24: 2,1,2,1  Balancing Chemical Equations 
 1,3,2,2 
 1,2,1,1 
  
Question 25: C  Stoichiometry 
Question 26: D  Stoichiometry 
Question 27:  B  Stoichiometry 
 
 


