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Advanced Placement (AP) Chemistry Summer Assignment 

Summer 2014 
 

To the AP Chemistry Student: 

 

We are looking forward to teaching each of you in the upcoming school year. Although one of us is 

new to the AP program, all three of us love our jobs. We enjoy taking on a new group of motivated 

students, and getting them ready to pass the AP Chemistry exam in the spring. It is not an easy job, 

but it is one that we will approach with tremendous enthusiasm and determination. We are glad that 

you decided to take on the challenge that AP Chemistry has to offer.  This packet contains review 

materials that are necessary for your success in this course.  It covers chemical formulas, equation 

writing and balancing, formula and reaction stoichiometry, gas laws, and solutions.  If you need 

help with the assignment, you will find it in your Chemistry notes, on the internet, and in an 

excellent review book that we highly recommend: “Pearson Education Test Prep Series for AP 

Chemistry, 13th edition” [ISBN-13: 978-0-13-359802-5].  This particular study guide has been 

recommended by our students who did well on the AP exam.  This book will be available in the fall 

and we will be putting together an order so that it may be purchased at a discount. 

 

We need to be honest with you. Our task of getting you ready to take and pass the AP Chemistry 

Exam in May 2015 will be difficult. Since passing the AP Exam may qualify you to by-pass a first-

year college chemistry course, AP Chemistry should not be considered "college prep." Rather, this 

is a college class, with college level expectations, so it places a heavy demand on students, 

especially in terms of the time commitment.  This time commitment involves studying and 

completing assignments during as well as outside of class, because of this it is very likely that this 

course will take more time than any other single high school class you have taken. Much of the 

learning is independent and it is the student's responsibility to complete assignments and to seek 

assistance when the material is confusing. The text is an excellent resource, but it must be read 

thoroughly to be of use. It is expected that you will complete all assignments on time, and be an 

active class participant.  

 

Your first assignment, the summer assignment, will be your introduction to the demands and rigor 

of this course. So in order to ensure the best start, there is a Summer Assignment that reviews many 

basic chemistry concepts.  This is a required assignment and it will be graded during the first 

quarter and is due September 10 or 11.  Your first assessment will evaluate your understanding of 

these topics from the Summer Assignment. You can also check Mrs. Armani’s, Mr. Buchanan’s 
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and Ms. Nichols’ webpage under Pre-AP Skills for notes that will help you.  If you have difficulty, 

you are more than welcome to email one of us at any point during the summer. 

It is important that everyone come to the first day of class well prepared!  Extensive remediation is 

not an option as we work toward our goal of becoming completely prepared for the AP Exam in 

May, so seek help early if you are having difficulties. 

 

You need to memorize the attached list of ions.  You can make flash cards to help you memorize 

them.  We will be using these ions all year and it will be to your advantage to have them 

memorized.  You also need to memorize the general equations for the different types of reactions in 

the chemical equations review.  The AP Chemistry Exam requires students to be able to write 

balanced net ionic chemical equations.  

 

There is a vast amount of chemistry available on the Internet.  With ready access to these websites 

in your home, school or at the local library, we are confident you will have everything you need to 

learn chemistry at the AP level. 

 

Finally, it is recommended that you do not wait until the end of the summer to begin work on this 

assignment, do not procrastinate. Remember, AP Chemistry is an equivalent course to an 

Introductory Chemistry college course.  Once again, taking a college level course in high school is 

difficult, and it requires commitment, hard work and time, but completion of a class like this is 

a great investment in your education.  Prepare yourself and arrive ready to learn! 

 

If you have any questions, please do not hesitate to contact us. You will find our contact 

information below. Good luck, Have a great summer and enjoy the chemistry! We are looking 

forward to seeing you on the first day of school! 

 

 

 

 

Mrs. Donna Armani  Mr. Daniel Buchanan (“Mr. B”) Ms. Tracy Nichols 

AP Chemistry Instructor AP Chemistry Instructor AP Chemistry Instructor 

Briar Woods High School Briar Woods High School Briar Woods High School 

donna.armani@lcps.org daniel.buchanan@lcps.org tracy.nichols@lcps.org 
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Name ___________________________ 

 

Advanced Placement (AP) Chemistry Summer Assignment 2014 
 

TYPES OF CHEMICAL EQUATIONS REVIEW 
 

This assignment will be collected at the second week of school in September.  There will be a test on this 

material during the second week.  Refer to related material in your notes from last year if you need help. 

 

You need to memorize the general equations for the different types of reactions.  The AP Chemistry Exam 

requires students to be able to write balanced net ionic chemical equations for several different sets of 

reactants. 

 

1. Single Replacement (displacement) Reactions:  An element and compound combine to form a new 

element and a new compound. 

 

 General equation: 

 

 element + compound → new element +  a new compound. 

 

 Example:  aluminum + sulfuric acid →   

 

 

2. Double Replacement Reactions:  Two compounds combine to produce two different compounds. 

 

 General equation: 

 

 Compound  + compound  → new compound +  new compound 

 

 Example: sodium bromide + silver nitrate → 

 

 

3. Decomposition Reactions:  A single compound is broken down into more than one product.  There are 

five different types. 

 

 (A) Decomposition of a binary compound into its elements: 

 

 General equation: 

 

 Binary compound → element  +  element 

 

 Example:  water → 

 

 (B)  Decomposition of a base into a metallic oxide and water: 

 

 General equation: 

 

 Ternary base  + metallic oxide  +  water→ 

 

 Example: potassium hydroxide → 
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 (C) Decomposition of a ternary acid into a nonmetallic oxide and water. 

 

 General equation: 

 

 Ternary acid  →  nonmetallic oxide  +  water 

 

 Example:  sulfuric acid → 

 

 

 

 (D) Decomposition of a metallic chlorate into a metallic  chloride and oxygen. 

 

 General equation: 

 

 metallic chlorate →  a metallic chloride +  oxygen 

  

 Example: sodium chlorate → 

 

 

 

 (E) Decomposition of a metallic carbonate into a metallic oxide and carbon dioxide. 

 

 General equation: 

 

 metallic carbonate → metallic oxide +  carbon dioxide 

 

 Example: aluminum carbonate → 
 

 

4. Composition (Synthesis) Reactions:  Two substances combine to  form one product.  There are three 

types: 

 

 (A). Two elements combine to form a binary compound. 

 

 General equation: 

 

 Element  +  element  →  binary compound 

 

 Example: nitrogen + magnesium → 

 

 

 (B). A metallic oxide and water produce a base. 

 

 General equation: 

 

 Metallic oxide  +  water  →  ternary base 

 

 Example: sodium oxide + water → 
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 (C). A nonmetallic oxide and water combine to produce a  ternary acid. 

  

 General equation: 

 

 Nonmetallic oxide  +  water  →  ternary acid 

  

 Example: dichlorine heptoxide + water → 

 

 

 

 

 

5. Combustion of Organic Compounds: Certain organic compounds  (those containing either 

carbon and hydrogen or carbon, hydrogen  and oxygen) burn to produce specific products.  If  it 

is a complete combustion the products will be carbon dioxide and water.  If it is an incomplete 

combustion, the  products are carbon monoxide and water. 

 

 (A). Complete combustion: 

 

 General equation: 

 

 Organic compound  +  oxygen  →  carbon dioxide  +  water 

 

 Example:  Methane (CH4) is burned with an excess of oxygen 

 

 

 

 

 (B). Incomplete combustion: 

 

 General equation: 

 

 Organic compound  +  limited oxygen  →   carbon monoxide  +  water 

 

 Example:  Methane is burned with a limited supply of oxygen 
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Chemical Formulas 

 

1. Write formulas for the following substances: 

a. Barium sulfate 

b. Ammonium chloride 

c. Chlorine monoxide 

d. Silicone tetrachloride 

e. Magnesium fluoride 

f. Sodium oxide 

g. Sodium peroxide 

h. Copper ( I ) iodide 

i. Zinc sulfide 

j. Potassium carbonate 

k. Hydrobromic acid 

l. Perbromic acid 

m. Lead (II) acetate 

n. Sodium permanganate 

o. Lithium oxalate 

p. Potassium cyanide 

q. Iron (III) hydroxide 

r. Silicone 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 
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2. Name each of the following compounds  (Give acid names where appropriate) 

a. CuSO4 

b. PCl3 

c. Li3N 

d. BaSO3 

e. N2F4 

f. KClO4 

g. NaH 

h. (NH4)2Cr2O7 

i. HNO2 

j.  Sr3P2 

k. Mg(OH)2 

l. Al2S3 

m. AgBr 

n. P4O10 

o. HC2H3O2 

p. CaI2 

q. MnO2 

r. Li2O 

s. FeI3 

t. Cu3PO4 

u. PCl3 

v. NaCN 

w. Cs3N 

x. Zn (NO3)2 

y. N2O 

z. HF 

  



 8

 

Chemical Equations 

 

Using your notes from last year and the attached review, tell the type of reaction, predict the 

products and write a balanced chemical equation for each of the following, as shown in the 

example: 

 

Ex:  

 Solutions of silver nitrate and magnesium iodide are combined. 

 

 This is a double replacement reaction. 

 2 AgNO3   +   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.  Dinitrogen pentoxide gas is added to distilled water. 

5.  Solid calcium chlorate is heated strongly. 

6.  Sodium hydroxide solution is added to a solution of iron (III) bromide. 

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

8.  Solutions of lead nitrate and calcium iodide are combined. 

9.  Sulfuric acid is combined with solid magnesium hydroxide. 

10.   Solid barium oxide is added to distilled water. 

11.   Isopropyl alcohol (C3H7OH) is burned in air. 

12.   Iron metal shavings are added to hydrochloric acid. 

13.   Solid sodium carbonate is heated in a crucible. 

14.   Solid aluminum hydroxide is added to perchloric acid. 

15.   Sodium metal is added to distilled water. 
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Stoichiometry and Problems 
 

DIRECTIONS:  Solve the problems below, showing your setup, calculations, units and correct Significant 

Figures (SigFigs).  Neatly-written solutions are acceptable.  (Points are deducted from AP tests if correct 

SigFig rules and labels are ignored, so get into the habit of using them all of the time!) 
 

1. 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. 

 

 

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

 

a. NO 

b. NO2 

c. N2O4 

d. N2O 

 

3. Calcium carbonate decomposes upon heating, producing calcium oxide and carbon 

 dioxide gas. 

 

a. Write a balanced chemical equation for this reaction. 

b. How many grams of calcium oxide will remain after 12.25 g of calcium  carbonate 

is completely decomposed? 

c. What volume of carbon dioxide gas is produced from this amount of  calcium 

carbonate?  The gas is measured at 0.95 atm and 10 
o
C. 

 

 

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

 

a. Write a balanced chemical equation for this reaction. 

b. How many grams of hydrogen bromide gas can be produced from 3.2 g of  hydrogen 

gas and 9.5 g of bromine gas? 

c. Which reactant is limiting and which is excess? 

d. How many grams of the excess reactant is left? 

e. What volume of HBr, measured at STP, is produced in b)? 

 

 

 

 

 

  



 10 

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

are hydrogen cyanide gas and water. 

 

a. Write a balance 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. 

 

 

6. A 2.29 g sample of an unknown acid is dissolved in 1.0 liter of water.  A titration required 

25.0 ml of 0.500 M NaOH to completely react with all the acid present.  What is the molar 

mass of the acid? 

 

 

 

7. What mass of aluminum hydroxide is produced when 50.0 ml of 0.200 M Al(NO3)3 reacts 

with 200.0 ml of 0.100 M KOH?  

 

 

8. Cinnamic acid contains only carbon, hydrogen and oxygen, and is found by analysis to be 

73.0% C and 5.4% hydrogen. In a titration, 18.02 ml of  0.135 M NaOH is found to 

neutralize 0.3602 g of cinnamic acid. 

 

a. Find the empirical formula of this compound. 

b. Find the molar mass of this compound. 

c. Write the molecular formula for this compound. 

 

 

9. Potassium nitrate decomposes when heated, forming potassium nitrite and oxygen gas. 

 

a. Write a balanced chemical equation for this reaction. 

b. What mass of KNO3 would be needed to produce 18.4 liters of oxygen  gas, 

measured at 775 mm Hg and 15 
o
C? 

c. What mass of KNO2  would also be produced? 

 

 

10. Heating a 6.862 g sample of an ore containing a metal sulfide in excess oxygen  produces 

1053 ml of SO2 gas measured at 66 
o
C and 739 mm Hg.   Calculate the  percentage by 

mass of sulfur in the ore. 
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11.   Demonstrate that you know the correct use of significant figures (SigFig digits) by completing 

the following: 

 

a.   738.90 m has _____ SigFgs. 

b.   0.0304 g has _____ SigFigs. 

c.   1.4 X 10
4
 joules has _____SigFigs. 

d.   1 dozen donuts has _____ SigFigs. 

e.   40 mL has _____ SigFigs. 

f.   800. m has _____ SigFigs. 

 

 

12. A cylinder rod formed from silicon is 21.3 cm long and has a mass of 5.00 kg. The density 

of silicon is 2.33 g/cm
3
. What is the diameter of the cylinder?  (The volume of cylinder is 

given by V = πr
2
h, where r is the radius and h is the length.) 

 

 

13. Calculate the following to the correct number of significant figures. 

 

a. 1.27 g / 5.296 cm
3
  = ________________________ 

 

b. 12.235 g / 1.01 L =  __________________________ 

 

c. 12.2 g + 0.38 g  = _________________________ 

 

d. 17.3 g + 2.785 g = _______________________ 

 

e. 2.1m x 3.215m = _____________________ 

 

f. 200.1mi x 120 min = __________________ 

 

g. (17.6 + 2.838 + 2.3 + 110.77)g =  _________________ 

 

 

14. A solid white substance A is heated strongly in the absence of air. It decomposes  to form a 

new white substance, B, and a gas, C. The gas has exactly the same properties as the 

product obtained when carbon is burned in an excess of oxygen.  Based on these 

observations, can we determine whether solids A and B and the gas C are elements or 

compounds? Explain your conclusions for each substance. 

 

 

15. White gold is an alloy that typically contains 45.0% by mass gold and the  remainder is 

platinum.  If 154 g of gold are available, how many grams of platinum are required to 

combine with the gold to form this alloy? 

 

 

16. What is the empirical formula of a compound that contains 53.73% Fe and  46.27% 

of S ? 
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17. A hydrated compound has an analysis of 18.29% Ca, 32.37% Cl, and 49.34% water. What 

is its formula? 

 

 

18. What mass of copper is required to completely replace silver from 4.00g of silver  nitrate 

dissolved in water by the reaction      

   

  Cu(s)   +  2 AgNO3   →  Cu(NO3)2   +  2 Ag 

 

 

19. In Nature, strontium consists of four isotopes with masses and percent abundance  of 

83.9134 amu (0.50%), 85.9094 amu (9.9%), 86.9089 amu (7.0 %), and  87.9056 amu 

(82.6 %).   Calculate the atomic mass of Sr. 

 

 

20. The molecular formula of morphine, a pain-killing narcotic, is C17H19NO3. 

 

a. What is its molecular mass? 

 

b. How many carbon atoms there in one mole morphine? 

 

c. Which element contributes least to the molar mass?  

 

 

21. The hormone, thyroxine is secreted by the thyroid gland, and has the formula: C15H17NO4I4. 

How many milligrams of iodine can be extracted from 15.0 grams of thyroxine? 

 

 

22. Vanillin, a flavoring agent, is made up of carbon, hydrogen, and oxygen atoms. When a 

sample of vanillin weighing 2.500 g is burned in pure oxygen, 5.79 g of carbon dioxide and 

1.18 g of water are obtained.  Calculate the empirical formula of vanillin? 

 

 

 

 

23. Write balanced chemical equations for the reaction of sodium with the following 

 nonmetals to form ionic solids: 

    

 a.  Nitrogen 

 

 b.  Oxygen 

 

 c.  Sulfur 

 

 d.  Bromine 
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24. A 2.0g sample of SX6 (g) has a volume of 329.5 cm
3
 at 1.00 atm and 20

o
C.   Identify 

the element ‘X’, and name the compound. 

 

 

25. A gaseous mixture contains 5.78 g of methane, 2.15 g of neon, and 6.8 g of sulfur dioxide. 

What pressure is exerted by the mixture inside a 75.0 L cylinder at 85
0
C  and 751 mm Hg? 

 

 

26. Balance the following oxidation-reduction equations.  All reactions take place in an acidic 

solution.  Write the half reactions.  Identify which is the oxidation half-reaction and which 

is the reduction half-reaction. 

 

 a) Al(s)    +     H
+

(aq)   →    Al
+3

 (aq)   +    H2 (g) 

 

 b)   Cr(s)    +    Sn
+4

(aq)   →    Cr
+3

 (aq)   +  Sn
+2

 (aq) 

 

 

27. Describe how to prepare 5.00 liters of 0.0250 M solution of HCl from 12.0 M HCl 

 

 

28. A 2.25 g sample of scandium metal is reacted with excess hydrochloric acid to produce  0.1502 g 

hydrogen gas. Use this information to determine the formula of the scandium  chloride produced 

in the reaction. 
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AP Common Ions 
CATIONS (+ve) ANIONS (-ve) 

 

Name              Symbol      Alternative 
Aluminum  Al

3+ 

Ammonium  NH4
+
 

Arsenic (III)  As
3+ 

Arsenic (V)  As
5+

 
Barium   Ba

2+
 

Bismuth (III)  Bi
3+

 
Bismuth (V)  Bi

5+
 

Cadmium  Cd
2+

 
Calcium  Ca

2+
 

Chromium (II)  Cr
2+

 
Chromium (III)  Cr

3+
 

Cobalt (II)  Co
2+ 

Cobalt (III)  Co
3+

   
Copper (I)  Cu

+
        (Cuprous) 

Copper (II)        Cu
2+

            (Cupric) 
Hydrogen  H+ 
Hydronium  H3O

+
 

Iron (II)   Fe
2+

        (Ferrous) 
Iron (III)  Fe

3+
            (Ferric) 

Lead (II)  Pb
2+

        (Plumbous) 
Lead (IV)  Pb

4+
          (Plumbic) 

Lithium   Li
+ 

Magnesium  Mg
2+

 
Manganese (II)  Mn

2+
 

Manganese (IV) Mn
4+

 
Mercury (I)        Hg2

2+
          (Mercurous) 

Mercury (II)  Hg
2+ 

          (Mercuric) 
Nickel (II)  Ni

2+
 

Potassium  K
+
 

Silver  Ag
+
 

Sodium  Na
+
 

Strontium  Sr
2+ 

Tin (II)  Sn
2+

  (Stannous) 
Tin (IV)  Sn

4+
            (Stannic) 

Zinc  Zn
2+

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name              Symbol      Alternative 

Bromide  Br
-- 

Bromate (I)  BrO
-
         (Hypobromite) 

Bromate (III)  BrO2
-
         (Bromite) 

Bromate (V)  BrO3
-
         Bromate) 

Bromate (VII)  BrO4
-
         (Perbromate) 

Carbonate  CO3
2-

    
Chlorate (I)  ClO

-
         (Hypochlorite) 

Chlorate (III)  ClO2
-
            (Chlorite) 

Chlorate (V)  ClO3
-
            (Chlorate) 

Chlorate (VII)  ClO4
-
            (Perchlorate) 

Chloride        Cl
-
                 

Chromate  CrO4
2- 

Cyanide  CN
-
 

Dichromate  Cr2O7
2-

 
Dihydrogen  
     Phosphate  H2PO4

- 

Ethanoate  C2H3O2
-
         (Acetate) 

Fluoride  F
-
 

Hydride  H
-
 

Hydrogen  
     Carbonate  HCO3

-
          (Bicarbonate) 

Hydrogen  
     Oxalate        HC2O4

-
          (Binoxalate) 

Hydrogen  
     Phosphate    HPO4

2-
 

Hydrogen  
     Sulfate  HSO4

-
          (Bisulfate) 

Hydrogen  
Sulfide  HS

-
         (Bisulfide) 

Hydrogen  
      Sulfite  HSO3

-
          (Bisulfite) 

Hydroxide  OH
-
 

Iodate (I)  IO
-
               (Hypoiodite) 

Iodate (III)  IO2
-
        (Iodite) 

Iodate (V)  IO3
-
         (Iodate) 

Iodate (VII)  IO4
-
         (Periodate) 

Iodide   I
-
 

Manganate (VII) MnO4
-
        (Permanganate) 

Nitrate   NO3
-
 

Nitride   N
3-

 
Nitrite  NO2

-
 

Oxalate  C2O4
2-

         (Ethandioate) 
Oxide   O

2-
 

Peroxide  O2
2-

 
Phosphate  PO4

3
- 

Phosphide  P
3
- 

Phosphite  PO3
3-

 
Sulfate   SO4

2-
 

Sulfide   S
2-

 
Sulfite   SO3

2-
 

Thiosulfate  S2O3
2- 

Thiocyanate  SCN
-
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You may find the following websites helpful: 

 

AP Chemistry Notes 

http://www.kentchemistry.com/aplinks/APChemNotes.htm 

 

Stoichiometry 

http://www.chemtutor.com/mols.htm 

http://www.chem.tamu.edu/class/majors/tutorialnotefiles/limiting.htm 

 

Gas Laws: 

http://www.ausetute.com.au/idealgas.html 

 

Reactions: 

http://misterguch.brinkster.net/6typesofchemicalrxn.html 

 
Practice Problems and Solutions: 
http://apchemsolutions.com/StudentTutorials.html 

 

AP Exam Material 

http://apcentral.collegeboard.com/apc/public/exam/exam_information/221837.html 

 
 


