AP Chemistry Summer Assignment:
Why a summer assignment:
You need to know all of the chemistry that you learned in your first year
chemistry course. I know that it is impossible for you to remember everyone from
chemistry I, so we will be relearning some of it throughout the year. It is important that
you have some basic background information as you start this course.
Objectives of summer assignment:
1) Be prepared for an ion quiz on Wednesday August 25th. This quiz will cover all the
ions found on your Common ions and their charges page. I have provided flashcards
for some of the more common ions; however, I highly encourage you to make
flashcards for all the ions on the common ions sheet especially if you do not
remember them from chemistry I.
2) Be prepared for an exam on Tuesday September 1st. This exam will cover
everything from the summer assignment listed below. I will not reteach these things
in AP Chemistry.
Summer Assignment:
1) On the “Stuff You Should Know Sheet, you are responsible for all the everything in
it. Common Ions and Charges will be on quiz Wednesday August 25th, while the rest
will be on your test on Tuesday September 1st.
2) On the AP Chemistry Foundation Sheet and Practice Problem Worksheets 1-3, you
are responsible for all information within it. This outline will give you an idea of
what to look back at and study as you are preparing for your exam on Tuesday
September 1st.
3) This summer assignment is worth a total of 200 points and will be check the first day
of school; however will not be turned in until Tuesday September 1st.
4) Lastly, while not required, you are encouraged to purchase an AP chemistry study
book, so that you can start looking at AP chemistry example multiple choice and free
response questions. This is a great way for you to get comfortable with the level of
question asked of you in an AP chemistry course.
Finally:
While this class will be a challenging experience, I look forward to the opportunity of
helping you to appreciate the complexity of chemistry in high school. I implore you
come into this class with the expectation that this class will be fast paced and challenging,
but I will provide you with every opportunity for success as we grapple with material that
will prepare you for any chemistry class you might experience in college. Please do not
hesitate to contact me over the summer with any questions, concerns, or comments.
Sincerely,
Mrs. Ryanne Comerford
AP Chemistry
rlcomerford@caddoschools.org
(318)518-0311

Things to Know for AP Chemistry
The following should be memorized. Not like you memorized the capital of Michigan or Turkey
but the way you memorized your birthday. Instantaneous recall is the standard you want to
achieve. Do not dwell on anyone’s opinion about the value of memorization, just do it. These
things will not be the answers to AP questions but will lead you to the answers.

1. Ions- attached you will find all ions you are responsible for and as you know there will
be an ion exam on Wednesday August 25th.
2. Solubility Rules- These are for ionic compounds and are not just about dissolving but
about dissociating into ions. Chemically the difference in these is shown by sugar in
which aqueous sugar dissolves into smaller units of sugar, while sodium chloride
dissociates into a sodium ion and a chloride ion.
3. Common Acids and Bases- know which acids and bases are strong and which are
considered weak.
4. Assigning oxidation states- This is the imaginary charge an atom has in a compound.
Really just explains the organization of the electrons around the atom in a compound.
5. Oxidation and Reduction- know which species are strong oxidizers and which are strong
reducers. Also, know the products formed from these substances.
6. Intermolecular forces- know the different types and strengths
7. Organic Chemistry- know how to name simple organic compounds (ie ethane) and the
main functional groups
8. Colors- know the colors of certain elements when they are burned (flame test) and
when they are dissolved as ions. We will see these colors throughout the year;
however, you already see these things in much of what you do. Think fireworks, flares,
light bulbs.
Procedure versus Practice
This short list of skills is needed to solve problems. Usually they are things you do before the
first step (identify the proper equation). I am also including the general procedure you will be
graded with for every problem which uses an equation.
1. Calculate molar mass of an element and compound
2. Convert between grams, moles, Avogadro’s number, and volume of a gas at STP
3. Balance chemical equations.

2. Solubility Rules
1. All common compounds of Group 1 and ammonium ions are soluble.
2. All nitrates, acetates, and chlorates are soluble.
3. All binary compounds of the halogens (other than F) are soluble, except those of Ag, Hg, and
Pb
4. All sulfates are soluble, except those of barium, strontium, calcium, lead.
5. Sulfides and hydroxides are insoluble except for Ca, Ba, Sr, ammonium and the alkali metals.
6. Except for rule 1, carbonates, oxide, silicates, hydroxides, and phosphates are insoluble.
Note: You can apply solubility rules to predict whether the product of a double replacement
reaction will be a precipitate or not. If the compound is soluble, it will dissociate into free ions
in solution. If the compound is insoluble, it will be a precipitate. Example: When AgNO3 and
NaCl are mixed, the products will be AgCl and NaNO3. Ag is insoluble (see rule 3) and will
precipitate out. NaNO3 is soluble and will remain in solution (see rule 1 and 2).
Study suggestion: Prepare flash cards of the common ions with the formula on one side and
names on the other of the common ions. Use these to quiz yourself on the names and formulas.
To practice the solubility rules randomly pair a cation and an anion and predict if the resulting
compound is soluble or not. Have the rules available as you are learning and then cover them up
and quiz yourself!
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Acids and Bases

Common AcidsHyrdrochloric acid
Nitric acid
Sulfuric acid
Phosphoric acid
Carbonic acid
Acetic acid (ethanoic acid)
Common BasesSodium hydroxide- NaOH
Potassium hydroxide- KOH
Calcium hydroxide- Ca(OH)2
Aqueous ammonia- NH3

7 Strong AcidsHCl
HBr
HI
HNO3
HClO3
HClO4
H2SO4

7 Strong BasesLiOH
NaOH
KOH
RbOH
Ca(OH)2
Sr(OH)2
Ba(OH)2

Note: Strong Acids and Bases are those that dissociate completely in water:
Example: HCl(aq)→H+ (aq) + Cl-(aq)
Ca(OH)2 →Ca+2 (aq) + 2OH-(aq)

Weak acids and bases do not dissociate completely and will be present as the compound in
water.
Example: HC2H3O2 ↔ H+ (aq) + C2H3O2-(aq)

NH3 ↔ NH4+ + OH4. Rules for assigning oxidation numbers:
1. The oxidation number of any element in its free state (uncombined with other
elements) is zero. E.g, Fe in a bar of iron is zero. O2 and N2 in the earth’s atmosphere
both have oxidation numbers of zero. When an element has equal numbers of protons
and electrons its overall charge is zero.
2. The oxidation number of alkali metals in a compound is always +1, e.g. LiCl, Na3P, K2S
etc.
3. The oxidation nnmber of alkaline earth metals in a compound is always +2, e.g. MgCl 2,
CaF2, SrO, etc.
4. Fluorine is always assigned a value of 1- in a compound, e.g. NaF
5. Oxidation number of oxygen is always -2. Exceptions to this rule would be peroxides,
O2-2 where the oxidation number of each oxygen is 1-, and superoxides, O2- where the
oxidation number of each oxygen is ½-. Neither peroxides nor superoxides are
common. Peroxides form with elements in the first two columns on the periodic table.
Potassium, rubidium, and cesium are the only elements that form superoxides.
6. In covalent compounds (with nonmetals), hydrogen is assigned an oxidation number of
+1, e.g., HCl, H2O, NH3, CH4. The exceptions to this rule is when Hydrogen combines
with a metal to form a hydride. Under these condition, which are rare, hydrogen is
assigned an oxidation number of -1. Eg. NaH.
7. In metallic halides the halogen (F,Cl, Br, I, At) always has an oxidation number of -1.
8. Suflide, selenide, telluride, polonide are always -2 in binary salts.
9. Nitrides, phosphides, arsenides are always -3 in binary salts.
10. All other oxidation numbers are assigned so that the sum oxidation numbers of each
element equals the net charge on the molecule or polyatomic ion. In neutral
compounds, the sum of the positive and negative charges must equal zero.
5. Oxidation and Reduction loss equals oxidation gain is reduction (Leo goes GRRR)
Strong oxidizers (oxidizing agents)
agents)
MnO4 – in acidic solution→Mn+2 + H2O
(Cl2)
MnO4- in neutral or basic → MnO2
Cr2O7-2 in acid solution →Cr+3 + H2O
Cr2O7-2 in basic solution →CrO4-2 + H2O
HNO3 (concentrated) → NO2 + H2O
H2SO4 (concentrated) →SO2 + H2O
H2O2 (in acidic solution) → H2O
Free halogen (Cl2) → Halide ion (Cl-)

Strong reducers (reducing
Halide ions (Cl-) → free halogens
Free metals (Mg) → metal ions (Mg+2)
“ite” ions (SO3-2) → “ate” ions (SO4-2)

Study suggestion: You may not completely understand this right now, but it will make
sense later in the year. For now, learn the oxidizing and reducing agents in bold and the
products formed when they react. Predicting products is extremely important in AP
chem!!!

6. Intermolecular Forces: Forces between molecules that keeps solids together and is
the reason different states of matter have certain characteristics
Network Covalent

Directional covalent bonds C (graphite,
diamond) Si, SiO2 (sand)

Strongest

Ionic (electrostatic attraction) Forces between adjacent ions (Na+ --- Cl-)
Metallic

Forces between metal nuclei
( For example Cu and Ag in an alloy of
sterling silver)

Hydrogen Bonding

Forces between adjacent molecules with
H and F, O, N, or Cl. (H2O, NH3)

Dipole- Dipole

Forces between adjacent polar molecules
(CO, NF3)

London-Dispersion

Forces between adjacent nonpolar
molecules (CO2, Cl2)

Weakest

7. Organic Chemistry
Organic Chemistry is the study of carbon based compounds. The nomenclature of
organic compounds is based on the number of carbon atoms present in the
molecule (prefix) and the presence of functional groups (ending).
Examples : CH4: one carbon atom “meth” and CnH2n+2 …. “methane”
C2H5OH: two carbon “eth” and an alcohol (OH-)… ethanol
C3H7NH2: three carbon atoms “prop” and an amine (-NH2)… propylamine
Prefix
MethEthPropButPentHexHeptOctNonDec-

Number of C
1
2
3
4
5
6
7
8
9
10

8. Colors:
Flame test Colors:
Barium- yellow
Calcium- orange
Copper- green
Lithium- red
Potassium- purple
Sodium- yellow/orange
Strontium-reddish orange

Colors of some aqueous ions:
Co+2
pink
Cu+2
blue green
Fe+2
olive green
Ni+2
bright green
Fe+3
brown
CrO4-2
orange
Cr2O7-2
yellow

9. Calculating molar mass:
Chemistry happens in moles and easiest way to solve problems is using moles. Since we cannot
directly measure the number of moles we need to take something we can measure mass and
turn that into moles. This makes calculating molar mass (the mass in grams of a substance
which contains one mole of that substance) an important first step in many problems.
All year long we will use the official AP chemistry periodic table for this and will report our
molar mass to the hundredths place. You will be given one and a copy of it can also be found
on the website that we will constantly access for AP chemistry. Use the complete atomic mass
from the periodic table. Only round the final answer to the hundredths place.
Example: NH3
NH3 :
N
1 X 14.01
H
+3 X 1.01
17.03 grams/mol of NH3
Example: Ca(NO3)2
Ca 1 X 40.00
N 2 X 14.01
O + 6 X 16.00
164.02 grams/mol Ca(NO3)2

f) Determine the percent yield of water produced when 8.3 grams of hydrogen react with
85.4 grams of oxygen and 77.6 grams of water are collected:
2H2 + O2 → 2H2O

