
  AP Chemistry Summer Assignment 

 
Welcome to Advanced Placement Chemistry!   I hope you are ready for a fun, yet challenging 

year.  You have a very good background in chemistry from your honors chemistry class, but AP chem is 

different.  AP chem is the equivalent of college chemistry I AND II for chemistry majors.  Students 

who take AP chem learn to utilize their problem solving skills, apply acquired knowledge to explore new 

situations, and experience a rigorous college level curriculum.  This is necessary, considering a 

successful score on the AP chemistry exam can earn a student up to 10 college credit hours.  AP chem 

is a difficult class, but with determination, commitment, and perseverance you will surely succeed!  

Expect around 6 hours of homework for this class per week.  I know you are a really smart student, 

you chose to take AP chem after all, but practice is essential for this course.  Do not allow yourself to 

fall behind.  Getting "caught up" is more difficult than keeping up.  Each test in this class will be 

cumulative (a test not only covering the current material, but all past material as well).   

You may write directly in this packet or on separate sheets of paper.  If you need help with 

this assignment, please look in your honors chemistry notes, on the internet, and/or in an AP 

chemistry review book, which I recommend you buy.  I do not endorse any one particular AP review 

book, but be sure whichever you choose is up to date.  Please join our AP chemistry Google Classroom 

with the code: mx81ov   Here you will find AP chemistry notes covering chapters 1, 2, and 3.  Your 

honors chemistry teacher is very busy, please do not ask them for help.  Please look to me, a tutor, or 

the internet for assistance.  You may also work with other students.  A quiz over Chapter 1 of this 

assignment will be given on the first day of school. Quizzes over the other parts will be on the 

days that follow. This assignment will be collected and graded on the day of the first test.  

I look forward to meeting you in August.   

Have a great summer!  Sincerely, Mrs. Davies 



Chapter 1:  Chemical Foundations 

 

Research the rules for significant digits/figures.  Write the rules below:  

(include rounding rules) 

 

 

 

 

 

 

 1.  Express the answers in scientific notation with the correct number of significant figures and 

the correct units. 

            a.  0.0045 in + 1.0098 in + 0.987 in + 23.08 in  = 

           b.  (3.45 cm3)(2.70 g/cm3) + (7.433 cm3)(1.677 g/cm3) = 

           c.  (2.703 g)  /  [(1.376 cm)(2.45 cm)(3.78 cm)]  = 

 

Research conversion factors and write the correct numbers in the spaces to make the equivalents: 

 

EASY:    

__1__year = ______days 

__1__day = _______hours 

__1__hour = ______minutes 

__1__minute = _____seconds 

__1__foot = _______inches 

__1__kilogram = ______grams 

__1__Liter = ________milliliters 

__1__kilometer = _______meters 

__1__meter = __________centimeters 

__1__centimeter = ______millimeters 

 

HARD: 

__1__ ft2= _______ in2 

__1__m3 = ________cm3 

__1__atomic mass unit = _________kilograms 

__1__angstrom = _______picometers 

__1__m3 = _________Liters 

 

 

MEDIUM: 

__1__inch = _________centimeters 

__1__pound = ________grams 

__1__kilogram = ______pounds 

__1__mile = _________feet 

__1__gallon = ________quarts 

__1__Liter = _________cubic decimeters 

__1__cubic centimeter = ____milliliters 

__1__Liter = _________quarts 

__1__quart = _________cups 

__1__cup = ___________milliliters 

__1__meter =__________yards 

__1__mile = ___________kilometers 

__1__metric ton = ______kilograms 

__1__ton = ___________pounds 

 

Write these temperature formulas:  

Kelvin to Celsius 

Celsius to Fahrenheit  

 

Make the following conversions using dimensional analysis (show conversion factors or formulas and 

round significantly): 

  2.  Convert your age into seconds  

 

  3.  Convert 1342 mL into L  

 

  4.  Convert 400. cm3 into m3 

  5.  Convert 3.26 x 10-6 km into mm   

 

  6.  Convert 3600 in2 into ft2 

 

  7.  Convert 25C to K and F 



Research the formula for density and write it here:___________________.  Density is often  

used as a conversion factor between the mass and volume of a sample.  For example, the density of  

liquid mercury is 13.6 g/mL or 13.6 g = 1 mL. 

  

 8.  What is the volume, in mL, of a 175 gram sample of mercury? 

 

   

 9.  What is the mass, in kg, of 1.00 gallon of mercury?  

   

 

 10.  Water’s density is 1 g/mL.  Calculate the weight, in pounds, for 5.00 gallons of water. 

   

 

 11.  A 12.3 g block of an unknown metal is immersed in water in a graduated cylinder.  The level 

of water in the cylinder rises.  The level of water in the cylinder rises exactly the same distance 

when 17.4 grams of aluminum (density 2.70 g/cm3) was added to the same cylinder.  What is the 

unknown metal’s density? 

 

 

 

Research the difference between accuracy and precision.  Write the definitions: 

 

 

 

 12.  Which piece of chemistry lab equipment on the last page of this packet would measure 

volume most accurately? 

 

 13.  Measurements below are the boiling points of a liquid taken by two laboratory technicians (A 

and B).  The actual boiling point of the liquid is 92.3.  Which technician achieved the most 

accurate result and which technician was the most precise?  Explain your choices. 

  

 A: 92.3 92.2 92.4  92.5 

  

 B: 92.5 92.5 92.6  92.6 

 

 

Research the “matter map” and fill in the flow chart:  

 

                  Matter  

 

 

 

 

 

 



14.  Identify the following changes as physical or chemical changes: 

             a.  Baking soda reacts with vinegar to produce carbon dioxide. 

    

   b.  The copper coating on the Statue of Liberty turns into green patina. 

              

  c.  Addition of salt melts ice on the highway. 

              

  d.  Steam condenses on the window. 

              

  e.  Sugar dissolves in a cup of coffee. 

              

  f.  Natural gas burns in a furnace. 

   

Research extensive and intensive physical properties.  Define them below: 

 

 

 

 15.  Identify the following physical properties as extensive or intensive: 

  a.  heat of fusion   e.  viscosity 

  b.  melting point   f.  conductivity 

  c.  color     g.  volume 

  d.  length    h.  density 

 

Read through the safety rules and sign the lab safety contract.  Have your parent/guardian read 

and sign as well.  This contract must be turned in before any laboratory work is conducted. 

 

Chapter 2:  Atoms, Ions, and Molecules 

 

Research and define the following laws: 

 

Law of Conservation of Mass: 

 

Law of Definite Proportions: 

 

Law of Multiple Proportions: 

 

Research how the periodic table is arranged.  Using the attached periodic table, follow these 

directions: 

    Number the groups (1-18).  Then 1A-8A and the B groups.  

 Number the periods (1-7). 

 Draw a heavy black line between the metals and nonmetals. 

 Color each of the following groups a different color.  Make a key using these groups:  

Halogens 

Chalcogens 

Noble gases 

Alkali metals 

Boron group 

Carbon grp 

Nitrogen grp 

Lanthanides 

Actinides 

Earth metals 

Transition 

elements



Research and define the following terms: 

 

Element: 

 

Atom: 

 

Ion: 

 

Isotope: 

 

 

 16.  Write the names or symbols for these elements: 

a.  N                     f.  silicon             

b.  Ca                       g.  chlorine            

c.   K                  h.  iron              

d.  P                     i.  sodium             

e.  V j.  silver             

 

 17. Write the number of protons and the number of electrons each has:   

a.  P3- f.  F-  

b.  C  g. Mg2+  

c.  S6+  h. Cl- 

d.  O  i.  K  

e.  K+  j. Al 3+ 

 

Obtain many index cards for this class.  Observe the list of ions attached to this packet.  Place the 

ion’s name on one side of an index card and the ion’s formula (with charge) on the opposite side of 

the card (Leave out the complex ions for now).  Be sure to include important colors the ions make in 

solutions.  MEMORIZE ALL OF THEM.  There will be a weekly ion quiz first semester.  Ion index 

cards will be checked for a grade the day of the first ion quiz (our first Friday together).  

Index cards will be randomly checked throughout the year for bonus points, so keep them handy! 
 

Research the differences between ionic and covalent compounds.  Describe the rules for naming 

ionic compounds, covalent compounds, and acids below: 

 

  
 



18.  Write formulas for the following substances: 

  

a. Barium sulfate _____________________  

b. Ammonium chloride__________________  

c. Chlorine monoxide __________________  

d. Silicon tetrachloride________________  

e. Magnesium fluoride _________________  

f. Sodium oxide _____________________  

g. Sodium peroxide___________________  

h. Copper (I) iodide ___________________  

i. Zinc sulfide _______________________  

j. Potassium carbonate_________________  

k. Hydrobromic acid ___________________  

l. Perchloric acid _____________________  

m. Lead (II) acetate __________________  

n. Sodium permanganate________________  

o. Lithium oxalate ____________________  

p. Potassium cyanide __________________  

q. Iron (III) hydroxide_________________  

r. Silicon dioxide ____________________  

s. Nitrogen trifluoride _________________  

t. Chromium (III) oxide ________________  

u. Calcium chlorate ____________________  

v. Sodium thiocyanate _________________  

w. Cobalt (III) nitrate_________________  

x. Nitrous acid ______________________  

y. Ammonium phosphate________________  

z. Potassium chromate_________________ 

 

 19.  Name each of the following compounds (Give acid names where aqueous):  

 

a. CuSO4 ___________________________  

b. PCl3 ____________________________  

c. Li3N ____________________________  

d. BaSO3 ___________________________  

e. N2F4 ____________________________  

f. KClO4 ____________________________  

g. NaH ____________________________  

h. (NH4)2Cr2O7_______________________  

i. HNO2 (aq)__________________________  

j. Sr3P2 ____________________________  

k. Mg(OH)2__________________________  

l. Al2S3 ____________________________  

m. AgBr ____________________________  

n. P4O10 ____________________________  

o. HC2H3O2 (aq)________________________  

p. CaI2 _____________________________  

q. MnO2 ____________________________  

r. Li2O _____________________________  

s. FeI3 _____________________________  

t. Cu3PO4 ___________________________  

u. PCl3 _____________________________  

v. NaCN ____________________________  

w. Cs3N ____________________________  

x. Zn(NO3)2_________________________  

y. N2O _____________________________  

z. HF (aq)____________________________

 

Chapter 3: The Mole and Stoichiometry 
 

Research how to find molar mass and write the formula for mass percent below: 

 

 

  20.  What is the molar mass of H2CrO4? 

 

 

  21.  Find the mass percent of nitrogen in each of the following compounds:  

            a. NO                                                            c. N2O4 

              

            b. NO2                                               d. N2O  



 22.  A sample of gold alloy contains 5.6% silver by mass.  How many grams of silver are in 1.00 

kilogram of the alloy? 

 

 

 Research how to convert to and from moles.  Draw the “mole map” below: 

 

 

 

 

 

 

 

 23.  How many moles of C3H8 are present in 451 g C3H8? 

 

 

 24.  What is the mass of 5.0 × 1021 molecules of water? 

 

 

 25.  In each pair of samples, which has the greater number of atoms? 

 

          a.  25 g Carbon or 35 g Silicon  

             

   b.  1.0 g Au or 1.0 g Hg  

 

 

  26.  How many moles of hydrogen atoms are present in 2.0 moles of ammonia NH3?  

 

Research and write the definitions for empirical formula and molecular formula below: 

 

 

 

 

  27.  Benzene contains only carbon and hydrogen and has a molar mass of 78.1 g/mol. Analysis shows 

the compound to be 7.74% H by mass. Find the empirical and molecular formulas of benzene. 

 

  

 

 

Research and write the steps used in solving stoichiometry problems below:  

(include solving for limiting reactants and finding a percent yield) 

 

 

 

 

 

 

http://www.brynmawr.edu/Acads/Chem/Chem101lc/GCstoichprob1ans2.html


28.  Magnesium metal reacts with hydrochloric acid to form magnesium chloride and hydrogen gas. 

 

a.  Write a balanced chemical equation for this reaction: 

 

 

b.  How many grams of magnesium are needed to completely react 5.00 moles of hydrochloric acid? 

 

 

  

29.  Hydrogen gas and bromine gas react to form hydrogen bromide gas.  

 

a. Write a balanced chemical equation for this reaction: 

 

 

b. 3.2 g of hydrogen gas and 9.5 g of bromine gas react. Which is the limiting reagent?  

 

 

 

c. How many grams of hydrogen bromide gas can be produced using the amounts in (29b)?  

 

 

 

d. How many grams of the excess reactant are left over?  

 

 

 

e. How many liters of HBr, measured at STP, are produced in (29b)?  

   

 

 

 30.  When ammonia gas, oxygen gas and methane gas (CH4) are combined, the products are 

hydrogen cyanide gas and water.  

 

 a. Write a balanced chemical equation for this reaction:  

 

 

  b. Calculate the mass of each product produced when 225 g of oxygen gas is reacted with an  

  excess of the other two reactants.  

 

 

 

 

  c. If the actual yield of the experiment in (b) is 105 g of HCN, calculate the percent yield.  

  



AP IONS 

Cations:  Polyatomic 
Ammonium NH4

+ 

Hydronium H3O+ 

Mercury (I) / mercurous Hg2
2+ 

 

Cations:  Monatomic 

Aluminum Al3+ 

Barium Ba2+ 

Beryllium Be2+ 

Bismuth Bi3+ 

Boron B3+ 

Cadmium Cd2+ 

Calcium Ca2+ 

Cerium (III) Ce3+ 

Cerium (IV) Ce4+ 

Cesium Cs+ 

Chromium (II) / chromous Cr2+ 

Chromium (III) / chromic Cr3+ 

Cobalt (II) / cobaltous Co2+ 

Cobalt (III) / cobaltic Co3+ 

Copper (I) /cuprous (green) Cu+ 

Copper (II) /cupric (blue) Cu2+ 

Gallium Ga3+ 

Gold (I) / aurous Au+ 

Gold (III) / auric Au3+ 

Hydrogen H+ 

Iron (II) / ferrous (green)  Fe2+ 

Iron (III) / ferric (yellow) Fe3+ 

Lead (II) / plumbous Pb2+ 

Lead (IV) / plumbic Pb4+ 

Lithium Li+ 

Magnesium Mg2+ 

Manganese (II) Mn2+ 

Manganese (III) Mn3+ 

Mercury (II) / mercuric Hg2+ 

Nickel (II) (green) Ni2+ 

Potassium K+ 

Rubidium Rb+ 

Silicon Si4+ 

Silver Ag+ 

Sodium Na+ 

Strontium Sr2+ 

Thallium Tl+ 

Tin (II) / stannous Sn2+ 

Tin (IV) / stannic Sn4+ 

Titanium (III) Ti3+ 

Titanium (IV) Ti4+ 

Zinc Zn2+ 

 

 

 

Anions:  Polyatomic 
Acetate          C2H3O2

-  / CH3COO- 

Arsenate AsO4
-3 

Borate BO3
3- 

Bromate BrO3
- 

Carbonate CO3
2- 

Chlorate ClO3
- 

Chlorite ClO2
- 

Chromate (yellow) CrO4
2- 

Cyanate OCN- 

Cyanide CN- 

Dichromate (orange) Cr2O7
2- 

Dihydrogen phosphate H2PO4
- 

Hexafluorosilicate SiF6
2- 

Hydrogen carbonate 

(bicarbonate) HCO3
- 

Hydrogen phosphate HPO4
2- 

Hydrogen sulfate 

(bisulfate) HSO4
- 

Hydrogen sulfite HSO3
- 

Hydroxide OH- 

Hypobromite BrO- 

Hypochlorite ClO- 

Hypoiodite IO- 

Iodate IO3
- 

Manganate MnO4
2- 

Nitrate NO3
- 

Nitrite NO2
- 

Oxalate C2O4
2- 

Perbromate BrO4
- 

Perchlorate ClO4
- 

Periodate IO4
- 

Permanganate (purple) MnO4
- 

Peroxide O2
2- 

Phosphite PO3
3- 

Phosphate PO4
3- 

Selenate SeO4
2- 

Silicate SiO3
2- 

Sulfate SO4
2- 

Sulfite SO3
2- 

Tartrate C4H4O6
2- 

Tetraborate B4O7
-2 

Thiocyanate SCN- 

Thiosulfate S2O3
2- 

 

 

 

 

  Anions:  Monatomic 
Arsenide As3- 

Boride B3- 

Bromide Br- 

Carbide C4- 

Chloride Cl- 

Fluoride F- 

Hydride H- 

Iodide I- 

Nitride N3- 

Oxide O2- 

Phosphide P3- 

Selenide Se2- 

Sulfide S2- 

Telluride Te2- 

 

Complex Ions: 
-ions containing transition 

metals surrounded by 

ligands (polar molecules or 

anions) Do NOT put these on 

index cards. 
Ligands Ligand Name 

H2O aqua 

NH3 ammine 

OH- hydroxo 

Cl- chloro 

Br- bromo 

CN- cyano 

SCN-     Thiocyanato (bonded to sulphur)  

      Isothiocyanato (bonded to nitrogen) 

Example Names Formulas 

Dicyanoargentate(I) Ag(CN)2
1- 

Diamminesilver(I) Ag(NH3)2
1+ 

Hexaaquaaluminum(III) Al(H2O)6
3+ 

Tetrachlorocobaltate(II) CoCl42- 

Thiocyanatoiron(III)  (red) FeSCN2+ 

Hexaamminenickel(II) Ni(NH3)6
2+ 

 

 

 

 



  

 



AP Chemistry Laboratory Equipment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Rubber stoppers 

 
 
      Scoopula 

Flint striker 

  Hot plate with stirrer 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
          Beaker tongs 
 
 
 

 
              Triangular file 
 
           
               

 

 
    Volumetric flask 

 

 

 
 

 

 
 
A.  Stirring rod 

   B.  Rubber Policeman  

 
           Microspatula 

Wax pencil 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


