
AP Chemistry – 2019/2020 
Summer Assignment 

Welcome to AP Chemistry! 
If you have chosen this course you should have a very good background in chemistry from Honors Chemistry I. 

Advanced Placement Chemistry is a college level course covering topics including electrochemistry, equilibrium, kinetics 
and thermochemistry. Rather than memorizing how to do a particular type of problem, you must really understand the 
chemistry and be able to apply it to different situations. Because of the amount of material we must cover before the AP  
exams in May students must complete much of the work outside of class. Homework will include practice problems, 
sample AP questions and reading assignments from the textbook. But, with hard work, you will not only be successful in 
the AP Chemistry exam and course, but also be prepared for college level course work.  

Like most AP classes, AP Chemistry comes with a summer assignment. Previous AP students have helped design 
this assignment - it is what they think is important to review and know before starting class in the fall.  The assignment 
will be collected the second (2nd) day of class in August and there will be a quiz on some material the first (1st) Friday 
of school. You will need to know material from this packet for lab and a test during the first week of school.  
Do not procrastinate during the summer! You will need time to complete the different parts of this assignment, 
memorize some items and review before school starts. So schedule your work during the summer! 

Resources 
You may want to purchase a review book: “Cracking the AP  Chemistry Exam” 2020 Edition 

This book is available from Amazon.com, BooksAMillion.com or other booksellers and can be pre-ordered. You can also 
call the local BooksAMillion and ask them to order a copy for you for pick up in the store. This book will be used to 
practice exam type questions for each unit during the school year and during review for the AP exam.  
Your Hon Chem I notebook may be used as a resource in completing this packet as well as Internet chemistry sites. It 
would be a good idea to form a study group with other AP Chem students as it always helps to talk about material with 
others. 

Materials for class 

2 Composition books for notes and lab work 

Scientific calculator (Ti-84 is suggested)  

Summer Assignment 
Print this entire packet out and complete before class starts 8/12/19 
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2019 
Summer Assignment 

Print off this packet and check off each part of the assignment as you complete it and be sure to bring the appropriate 
items for collection the first day of school. Do not just complete the material in the summer assignment - make sure that 
you know and understand the material for the first class. 
 

Review the information on pages 1 & 2 of this packet. Collect the materials needed for the course and consider 
ordering/purchasing a Princeton Review book.  
 

 
 

Chemical Bonding - Cations & Anions 
 Page 5-6 of this packet:  
   Complete the exercise and question sections. 
 

Play the “Avon AP Chemistry Polyatomic Review” at youtube.com (no I did not do this video, we are 
borrowing it). 

 

Prepare flashcards or a Quizlet as described in the assignment and study the ion names and formulas.  
 

Be prepared for a quiz on the first day of school. 
 

Chemical Bonding - Compound Formulas & Names  
 Page 7of this packet:   

Go over the examples of ionic and covalent compound nomenclature. 
   

 Pages 8-9 Complete the Compound Nomenclature assignment.  
 

Chemical Bonding - Rules for Naming Acids 
Page 10 of this packet 

Read through the examples of acid naming rules. 
 

Page 11 Complete the exercise. 
 

Reactions - Solubility Rules  
Page 12  Answer the questions. 

 

 Page 13 Prepare the flashcards as described in the Assignment and study the solubility rules.  
 

 Be  prepared for a quiz on the first day of school. 
 

 Page 14 Use the examples provided to complete the exercise on page 15 
 

 Page 15. Complete the exercise 
 

Reactions- Chemical Equations 
Page 16  Go  over the types of equations in the examples provided. 

 

Page 17 Complete the exercise. Be sure to balance each equation. 
 

 
Bring these items with you to class the first day of school: 

1. Quizlet/Flashcards for common ions. 
2.Quizlet/ Flashcards for solubility rules. 
3. Completed summer packet - staple or paper clip the entire packet together to turn in. 

 
  Quiz – First day of school:  Know common ion names & formulas and the solubility rules. 
 
  Test - First week of school: Compound Formulas & Names, Acid Nomenclature, Applying Solubility  
           Rules and Chemical Equations 
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AP Chemistry Course Content 
 
Practice Problems - multiple choice and free response questions (FRQs) 
 
I. Structure of Matter  

A.  Atomic Theory/Structure 
1. Evidence for atomic theory 
2. Atomic masses; determination by chemical and physical means 
3. Atomic number and mass number; isotopes 
4. Electron energy levels: atomic spectra, quantum numbers, atomic orbitals 
5. Periodic relationships: atomic radii, ionization energies, electron affinities, oxidation states 
6. Nuclear chemistry: nuclear equations, half- lives, and radioactivity; chemical applications 

 
B. Chemical Bonding 

1. Binding forces 
a. Types: ionic, covalent, metallic, hydrogen bonding, van der Waals (including LDF) 
b. Relationships to states, structure, and properties of matter 
c. Polarity of bonds, electronegativities 

2. Molecular models 
a. Lewis structures 
b. Valence bond: hybridization of orbitals, resonance, sigma and pi bonds 
c. VSEPR 

3. Geometry of molecules and ions, structural isomerism of simple organic molecules and coordination 
complexes; dipole moments of molecules; relation of properties to structure 
4. Organic chemistry: hydrocarbons and functional groups; structure; nomenclature; chemical properties 

 
II. States of Matter  

A.  Gases 
1. Laws of ideal gases 

a. Equation of state for an ideal gas 
b. Partial pressures 

 
B. Liquids and solids 

1. Liquids and solids from the kinetic-molecular viewpoint 
2. Phase diagrams of one- component systems 
3. Changes of state, including critical points and triple points 
4. Structure of solids; lattice energies 

 
C. Solutions 

1. Types of solutions and factors affecting solubility 
2. Methods of expressing concentration  
3. Raoult’s law and colligative properties (nonvolatile solutes; osmosis 
4. Non-ideal behavior (qualitative aspects) 
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III. Reactions  
A. Reaction Types 

1. Acid - base reactions; concepts of Arrhenius, Bronsted-Lowry and Lewis; Coordination complexes; 
amphoterism 
2. Precipitation reactions 
3. Oxidation-reduction reactions 

a. Oxidation number 
b. The role of the electron in oxidation-reduction 

4. Ionic and molecular species present in chemical systems; net ionic equations 
 

B. Stoichiometry 
1. Balancing of equations, including those for redox reactions 
2. Mass and volume relations with emphasis on the mole concept, including empirical formulas and 
limiting reactants  

 
C. Equilibrium 

1. Concept of dynamic equilibrium, physical and chemical; LeChatlier’s principle; equilibrium constants 
2. Quantitative treatment 

a. Equilibrium constants for gaseous reactions: Kp, Kc 
b. Equilibrium constants for reactions in solution 

(1) Constants for acids and bases; pK, pH 
(2) Solubility product constants and their application to precipitation and the dissolution of slightly 
soluble compounds 
(3) Common ion effect; buffers; hydrolysis 
 

D. Kinetics 
1. Concept of rate of reaction 
2. Use of experimental data and graphical analysis to determine the reactant order, rate constants and 
reaction rate laws 
3. Effect of temperature change on rates 
4. Energy of activation; the role of catalysts 
5. The relationship between the rate-determining step and a mechanism 

 
E. Thermodynamics 

1. State functions 
2. First law: change in enthalpy; heat of formation; heat of reaction; Hess’ law; heats of vaporization and 
fusion; calorimetry 
3. Second law: entropy; free energy of formation; free energy of reaction; dependence of change in free 
energy on enthalpy and entropy changes  
4. Relationship of change in free energy in equilibrium constants and electrode potentials 

 
F. Electrochemistry 

1. Electrolytic and galvanic cells 
2. Faraday’s law 
3. Standard half-cell potentials; Nernst equation; prediction of direction of redox reactions 
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Chemical Bonding - Cations & Anions 
 
Common Ions with One Oxidation State 
Name Formula Name Formula 
lithium Li+1 magnesium Mg+2 
sodium Na+1 calcium Ca+2 
potassium K+1 strontium Sr+2 
silver Ag+1 barium Ba+2 
aluminum Al+3 zinc Zn+2 
hydrogen H+1or H-1 nitride N-3 
oxide O-2 sulfide S-2 
fluoride F-1 chloride Cl-1 
bromide Br-1 iodide I-1 
 
 

Exercise: Locate the elements listed above on your periodic table (last sheet in packet) and observe the trend.  
 
 
Remove the periodic table from the packet and label the top of each column involved with the appropriate ion 
charge. 

 
 
Common Ions with More than One Oxidation State 
Name Formula Name Formula 
copper (I) Cu+1 mercury (I) Hg+1 
copper (II) Cu+2 mercury (II) Hg+2 
iron (II) Fe+2 chromium (I) Cr+1 
iron (III) Fe+3 chromium (III) Cr+3 
manganese (II) Mn+2 cobalt (II) Co+2 
manganese (III) Mn+3 cobalt (III) Co+3 
tin (II) Sn+2 lead (II) Pb+2 
tin (IV) Sn+4 lead (IV) Pb+4 
 

Questions:  
Locate the elements listed above on your periodic table. 
 
Is there a trend based on the oxidation states for each of the transition elements?  
 
 
What does the Roman number indicate about the ion?  
 
 
Why is it not necessary to give a Roman number when writing the name for silver and zinc ions?  
 
 
Write the charges above in the box on your periodic table for each of the transition elements listed above. 
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Polyatomic Ions 
a charged particle which has two or more atoms held together by covalent bonds 
 
 
Name Formula Name Formula 
ammonium NH4

+1 acetate C2H3O2
-1 

oxalate C2O4
-2 peroxide O2

-2 
hydroxide OH-1 permanganate MnO4

-1 
selenate SeO4

-2 bromate BrO3
-1 

iodate IO3
-1 silicate SiO3

-2 
nitrate NO3

-1 cyanide CN-1 
nitrite NO2

-1 thiocyanate SCN-1 
phosphate PO4

-3 chromate CrO4
-2 

phosphite PO3
-3 dichromate Cr2O7

-2 
carbonate CO3

-2 perchlorate ClO4
-1 

bicarbonate HCO3
-1 chlorate ClO3

-1 
  chlorite ClO2

-1 
sulfate SO4

-2 hypochlorite ClO-1 
sulfite SO3

-2   
bisulfate HSO4-1   
bisulfite HSO3

-1   
 
 

Questions:  
What do the prefixes hypo-, per-, bi- and thio- mean in terms of polyatomic ion?  

 
 
 
 

What is the significance of the suffixes –ate and –ite in terms of the formula of the ions?  
 
 
 
 
 
Assignment: Students taking the AP Chemistry exam are given several reference sheets to use during the test. 
Monoatomic and polyatomic ions are not included on those reference sheets so students are required to memorize them.  
 
 
 
Make flashcards of the ions from the lists above-write the ion formula with charge on one side of the flashcard and the 
name of the ion on the other side of the card. You can also use the free website quizlet.com to make, learn and print your 
flashcards.  
 
 
First Friday of class-have the ion names and formulas memorized (there will be a quiz) and bring your flashcards to 
class. 
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Chemical Bonding-Compound Formulas & Names 

 
Use the examples below to complete the chart on the following page. 
 
 

Ionic Compounds 
metal + nonmetal 

or containing a polyatomic ion 

total ions charges must equal 0 

potassium oxide   calcium nitrate   iron III hydroxide 

ions = K+1 O-2    ions = Ca+2 NO3
-1   ions = Fe+3 OH-1 

formula = K2O    formula = Ca(NO3)2   formula = Fe(OH)3 

 

BaBr2     (NH4)2CO3    Cu2O 

barium bromide   ammonium carbonate   copper (I) oxide 

 
 
 
 
 
 
 

Covalent Compounds 
nonmetal + nonmetal 

or acid (HX) 

prefixes in name indicate number of each element 

sulfur trioxide  phosphorus pentachloride  dinitrogen tetraoxide 

SO3     PCl5     N2O4 

 

BCl3     SCl6     OCl2 

boron trichloride   sulfur hexachloride   oxygen dichloride 
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Compound Nomenclature 
 
Exercise: Complete this section by giving the correct formula or name for each compound.  
 
Write the formulas for the following:     Name each of the following:  
 a. barium sulfate      a. CuSO4  

 b. ammonium chloride      b. PCl3  

c. chlorine monoxide      c. Li3N  

d. silicon tetrachloride      d. BaSO3  

e. magnesium fluoride      e. N2F4  

f. sodium oxide       f. KClO4  

g. sodium peroxide      g. NaH  

h. copper (I) oxide      h. (NH4)2Cr2O7  

i. zinc sulfide       i. Ba(NO2)2  

j. potassium carbonate     j. Sr3P2 

k. manganese (II) phosphate    k. Mg(OH)2 

 l. silicon tetrabromide      l.Al2S3  

 m. lead (II) acetate      m. AgBr  
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Write the formulas for the following:     Name each of the following:  
 n. sodium permanganate      n. P4O10  

 o. lithium oxalate       o. Pb(C2H3O2)4  

 p. potassium cyanide       p. CaI2  

 q. iron (III) hydroxide       q. MnO2  

 r. silicon dioxide       r. Li2O  

 s. nitrogen trifluoride       s. FeI3  

 t. chromium (III) oxide      t. Cu3PO4  

 u. calcium chlorate      u. PCl5  

 v. sodium thiocyanate       v. NaCN  

w. aluminum nitride       w. IF3 
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Chemical Bonding-Rules for Naming Acids 
Acids are covalent compounds that ionize or form ions in water: 

HCl + H2O → H3O+1 + Cl-1 (chloride) 

Acid names are linked to the anion formed when the acid reacts with water. 

 
 
 
1. When the name of the anion (negative ion) ends in –ide, the acid name begins with the prefix hydro- and the stem of 
the anion has the suffix –ic. The renamed anion is followed by the word acid.  

 

Pattern: hydro _____ ic acid 

Examples: HCl = hydrochloric acid [Cl-1 = chloride] 

HCN = hydrocyanic acid [CN-1 = cyanide] 

 
 
 
 
2. When the name of the anion ends it –ite, the acid name is the stem of the anion with the suffix –ous. This renamed 
anion is followed by the word acid.  
 
 

Pattern: _______ous acid 

Examples: HNO2 = nitrous acid [NO2
-1 = nitrite] 

H2SO3 = sulfurous acid [SO3
-2 = sulfite] 

 
 
 
 
3. When the name of the anion ends in –ate, the acid name is the stem of the anion with the suffix –ic. This renamed anion 
is followed by the word acid.  
 
 

Pattern: _______ ic acid 

Examples: HNO3 = nitric acid [NO3
-1 = nitrate] 

H2SO4 = sulfuric acid [SO4
-2 = sulfate] 
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Acids Names & Formulas 
 
Exercise: Complete the page using the rules on page 10.  
 
1. Name the following acids:  
 
a. HBr      b. H3PO4     c. HClO4  
 
 
 
 
d. HC2H3O2     e. HI      f. HIO3  
 
 
 
 
g. HClO     h. H2C2O4  
 
 
 
 
2. Give the formula for the following acids:  
 
 
a. hydrofluoric acid      b. bromic acid  
 
 
 
 
c. chloric acid       d. carbonic acid  
 
 
 
 
e. chlorous acid      f. phosphorous acid  
 
 
 
 
g. selenic acid 
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Reactions-Solubility Rules 

(for aqueous solutions) 

 
Ion Solubility 

NO3
-1  

C2H3O2
-1  

ClO4
-1  

ClO3
-1  

always soluble  

alkali metals  

(Cl-1, Br-1, I-1  

NH4
+1  

always soluble  

Cl-1  

Br-1  

I-1  

soluble except with Ag+1, Pb+2, Hg2
+2  

SO4
-2  soluble except with Pb+2, Hg2

+2, Sr+2, Ca+2, Ba+2  

OH-1  insoluble except with Ca+2, Sr+2, Ba+2  

PO4
-3  

S-2  

CO3
-2  

SO3
-2  

insoluble except with  

alkali metals or NH4
+1  

Acids  soluble acids = HCl, HBr, HI, HNO3, HClO4, H2SO4  

insoluble acids = all other acids  
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Questions:  
 
 

What is meant by the term solution?  
 
 
 
What does it mean when we say a compound is soluble or insoluble?  
 
 
 
What does the term “aqueous” mean? 
 
 
 
Are the solubility rules different for compounds mixed with alcohol or other liquids?  

 
 
 
 

What elements are included in the alkali metal group mentioned in solubility rules?  
 
 
Assignment: It is important to know the rules for solubility of ionic compounds (and acids) during many of the units 
in AP Chemistry. Make flashcards of the solubility rules: write the formula for the ion on one side of the flashcard 
and the rule for its solubility on the other side of the card.  
 
 
 
 
First day of class-have the solubility rules for each ion memorized (there will be a quiz) and bring your flashcards 
to class. 
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Applying Solubility Rules 
 
 

Exercise: Use the examples below to complete the chart on the following page. 
 
Compound  Soluble or Insoluble?  Ions present in solution?  
KCl                   potassium chloride  Soluble  K+1 and Cl-1  
 
Solubility Rule  
alkali metal K+1 is always soluble or Cl-1 (chloride ion) is soluble except with Ag+1, Pb+2, Hg2

+2  
 
 
 
Compound  Soluble or Insoluble?  Ions present in solution?  
Cu(NO3)2           copper II nitrate  Soluble  Cu+2 and NO3

-1  
 
Solubility Rule  
nitrate is always soluble (with any positive ion)  
 
 
Compound  Soluble or Insoluble?  Ions present in solution?  
AgCl                   silver chloride  Insoluble  None  

Ag+1 and Cl-1 ions remain bonded 
together in a ionic crystal  

 
Solubility Rule  
chloride ion is soluble except with Ag+1, Pb+2 and Hg2

+2  
 
 
 
 
Compound  Soluble or Insoluble?  Ions present in solution?  
Zn(OH)2               zinc hydroxide  Insoluble  None  

Zn+2 and OH-1 ions remain bonded 
together in an ionic crystal  

 
Solubility Rule  
hydroxide ion is insoluble except with Ca+2, Sr+2, Ba+2  
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Applying Solubility Rules 
 
Exercise: For each compound below determine whether the compound is soluble or insoluble in water. Indicate which 
ions, if any, would be present in an aqueous solution. 
 
Compound  Soluble or Insoluble? Ions present in solution? 
NaCN    

NH4NO3    

CuSO4    

sulfurous acid    

FeI3    

KC2H3O2    

HNO3    

copper (I) chlorate    

Al2S3    

lead (II) bromide    

(NH4)2Cr2O7    

Na3N    

zinc sulfide    

BaSO3    

potassium chlorate    

NaH    

Mg(OH)2    

calcium iodide    

Cu3(PO4)2    

K2CO3    

ZnSiO3    
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Reactions-Chemical Equations 
 
 
Diatomic Molecules: H2 O2 N2 F2 Cl2 Br2 I2 (if you have not already memorize these diatomics) 
 
Examples of five types of reactions (equations are unbalanced)-  
 
1. Composition/Synthesis/Combination  
  example: lithium burns in oxygen gas  
 
  element + element → compound check to see if the elements involved are diatomic  
 
  Li + O2 → Li2O  
   then use charges of the ions to determine the formula of the compound  
 
 
2. Decomposition  
  example: calcium oxide is heated  
 
  compound → element + element heat applied to the compound triggers the decomposition of the  
          compound  
  CaO → Ca + O2     
 
 
3. Single Replacement/Displacement  
  example: lithium reacts with sodium nitrate  
 
  element + compound → compound + element the three ions in the reactants switch  
 
  Li + NaNO3 → LiNO3 + Na   
    partners to form a new compound (LiNO3) and a different free element (Na)  
 
4. Double Replacement/Displacement  
  example: calcium oxide reacts with barium sulfate  
 
  compound + compound → compound + compound  
 
  CaO + BaSO4 → CaSO4 + BaO  
    the four ions in the reactant compounds switch partners as  to form two new products  
 
 
5. Combustion  
  example: hydrocarbon react with oxygen  
 
  hydrocarbon + oxygen → carbon dioxide + water  
  
  CH4 + O2 → CO2 + H2O  
    a hydrocarbon contains C, H and may contain O also 
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Chemical Equations 
Exercise:  
For each reaction below:  

• identify the type of reaction  
• predict and write the products  
• balance the reaction.  

 
Hint: when writing these reactions, ignore all of the information about heat, bubbling, or mixing details. These are excess 
words used to make complete sentences. Simply locate the chemical formulas or names in the description to find the 
reactants for the reaction.  
 
Example: Solutions of silver nitrate and magnesium iodide are combined.  
     2AgNO3 + MgI2 → 2AgI + Mg(NO3)2 
 
1. Ammonium sulfate reacts with barium nitrate.  

2. Zinc metal is added to a solution of copper (II) chloride.  

3. Propane gas (C3H8) is burned in excess oxygen.  

4. Magnesium and nitrogen gas are heated together.  

5. Chlorine gas is bubbled through a solution of sodium bromide.  

6. Solutions of lead (II) nitrate and calcium iodide are mixed. 

7. Sulfuric acid is combined with sodium hydroxide.  

8. Isopropyl alcohol (C3H7OH) is burned in oxygen.  

9. Iron metal shavings are added to hydrochloric acid.  

10. Ammonium hydroxide solution is added to potassium sulfite. 

 
Be sure all equations are balanced. 


