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AP Chemistry

 

Summer Assignment 
To do list: 
• Read the introduction letter on the next page. 
• Memorize the ions! 
• Watch and videos that are linked to this assignment.  

These categories are crucial for your start your AP 
Chemistry course and these videos will help along with 
the textbook reading.  

• Complete the worksheets in this packet.  
o THEY ARE DUE ON THE FIRST DAY OF SCHOOL! 

• Buy an AP Chemistry Test Prep book (like from the 
Princeton Review) and start looking through it. 

• Email me with questions. 
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Welcome to AP Chemistry!   
 

I’m glad that, after taking one year of Chemistry, you have decided it’s a subject that you’d like to 
learn more about.  The class will be challenging, but the biggest factor in determining your success 
will be the amount of effort you put into the class.  If you do the reading assignments and homework, 
you can definitely be successful in the class and ultimately on the AP exam. 
 
We have a lot of material to cover in this class, so we will start off by making sure that we all have the 
basics down.  Over the summer, you are responsible for doing the worksheets in this review 
packet.  They are due on the first day of school and will be your first grade!  You will have a 
test on this material at the end of the first week of school.  The material in this packet should be 
mostly review from your first year of Chemistry.  You will find that much of the AP Chemistry 
curriculum consists of the same topics that you covered in chemistry class, but in more depth. 
 
If you get stuck on a problem or a certain type of problem, try moving on to the next part.  These 
problems cover a wide variety of topics, so you might be able to do the next part and then go back to 
the previous subjects later.  I am also including a copy of your new periodic table.  This is the version 
that is provided on the AP exam, so you should start getting used to it.  You might notice that there is 
no list of polyatomic ions on the back.  That is because you are expected to know them! 
 
I would also recommend that you buy an AP Chemistry test prep book.  There are several available, 
and they are all good.  (Last years’ class recommended the Princeton Review.)  Read the 
introduction, and take the diagnostic test in it.  This will give you an idea of where you are starting.  
You could also read and highlight the chapters on the basics and stoichiometry.  These books are 
valuable because they provide many sample questions to get you ready for the exam. 
 
 
There are many helpful YouTube videos that I will post the links for.  There are website links where 
you can find any chemistry information or help you might need.  If you do not like the videos that I 
suggest, please feel free to watch any others that you find interesting. AP Chemistry will teach you to 
think at higher levels. You will be forced to think and apply concepts to new situations or even derive 
your own theories from application. This is excellent preparation for the higher levels of thinking 
required in college. 
 
Please feel free to email me at any point during the summer if you have questions, concerns, or just 
need help on a homework problem.  My email address is kathryn.cheek@chsd117.org.  I am really 
looking forward to this class, and I hope you are too.  Good luck! 
 

 
Thank you, 
Mrs. Cheek 
 
 
I hope that you will work on this homework assignment throughout the summer, and not put it all off 
until the last minute!  All research on human memory shows us that frequent, short periods of study, 
spread over long periods of time will produce much greater retention than long periods of study over a 
short period of time. 
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Information for Reading Book Online:   
Please login to your Google account and “accept” the invitation to my Google Classroom. If you did not get the 
invitation, you can join the class with the code:  

6ycqhl 
 
From this classroom, you will have access to the Zumdahl text book 
chapters 1-4 for the summer. 
 
Chapter 1: Chemical Foundations 

• Everything in this chapter is basic but important. You may skim 
through if you find it easy. 

• Learn all of table 1.1 -S.I. Base units (except Luminous intensity), 
and table 1.2. 

• Make sure you know the names of the common devices in figure 
1.6 on page 11. 

• Pay particular attention to rules for significant figures. Try the 
practice problems provided in the chapter 

Chapter 2: Atoms, Molecules, and Ions 
• Simple review. All sections are important. 

Chapter 3: Stoichiometry 
• Be sure to know how to calculate formula mass, empirical formula, know the general types of reactions, 

and how to balance a chemical equation. Try the practice problems provided in the chapter. 
• Be able to perform all types of math. 

Chapter 4: Types of chemical Reactions and Solution Stoichiometry 
• Be sure to know the general types of reactions, how to predict products. Try the practice problems 

provided in the chapter. 
• Be able to perform all types of math. 

 
It is recommended that you do advanced reading and note-taking on chapter 5: Gases and chapter 6: 
Thermochemistry as well. These will be near the beginning of the course and will be covered very quickly 
because they are a review of chemistry I. 
 
AP Chemistry Suggested Timeline for Summer Assignment 2014-2015 

Date(s) Suggested Work Suggested 
Book Chapters 

6/4-6/15 Complete Notecards 1, 2, 3, 4 
6/18-6/22 Watch Videos and links and complete note format 1, 2, 3, 4 
6/25-8/3 Complete the worksheets 1, 2, 3, 4 
8/6-8/10 Study for the summer assignment Test for 8/16. 1, 2, 3, 4 

8/16 Summer Assignment Test in class.  
8/17 Go over test  
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Common Ions and Their Charges 
A mastery of the commons ions, their formulas, and their charges is essential to success in AP Chemistry.  You 

are expected to know these ions on the first day of class (you will have a quiz on them right away). You will 
always be allowed a periodic table 
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You will need to memorize the solubility rules! Start memorizing 
over the summer! 
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AP Chemistry Summer assignment 
Part 1: Memorize things! 

 
Having these items memorized is essential for success in learning the concepts covered in this course. I have 
included several resources in this packet.   

Recall of this information is expected to be automatic throughout the school year. Start studying now!!  
Do not wait until the night before school begins. Stoichiometry in particular should be mastered prior to 

beginning the AP Chemistry course. 
 

1. There is a list of the ions that you must know on the first day. Utilize the suggestions for making the 
process of memorization easier. For instance, many of you will remember that most of the monatomic 
ions have charges that are directly related to their placement on the periodic table. There are naming 
patterns that greatly simplify the learning of the polyatomic ions as well. I have included a sheet of 
flashcards for the polyatomic ions that you must learn. I strongly suggest that you cut them out and 
begin memorizing them immediately. Use the hints on the common ions sheet to help you reduce the 
amount of memorizing that you must do.  The 7 diatomic molecules (HOFBrINCl) 

**There will be a test on the first day of class to assess your knowledge of these polyatomic ions… Please be 
prepared!!! 
 

2. Memorize the solubility rules and be able to identify whether a substance will break into ions when 
dissolved in water. 

**There will be a test on the first day of class to assess your knowledge of these solubility ions… Please be 
prepared!!! 

3. Periodic table 
 

4. Rules for Naming Ionic Compounds, Molecular (Covalent) Compounds and Acids: 
 
Part 1, Naming---------------------- 
A) Metal- NonMetal 
These compounds may be either ionic or covalent depending on the electronegativity of M and X. The metal of 
NH4

+ is always written first.  These compounds are commonly referred to as salts.   
 
General form = MyXz 
Where M = any metal ion or ammonium ion, NH4

+ 
X= any non metal element and OH- or CN- 
y and z represent small integers 
 
Steps in naming binary metal – nonmental compounds 

1. Use the full name of the metal, M, or ammonium if M is NH4
+ 

2. Follow metal name with a Roman numeral if (), to indicate the metal’s oxidation state (charge). This 
step is omitted if the metal has only one common oxidation state (see periodic chart) 

3. Write the stem of the nonmetal’s name and add the suffix “-ide” to the stem of the nonmetal 
 
Examples: NaCl = sodium chloride   Fe2O3 = Iron (III) oxide  Ag3N = silver nitride 

 
Chemical Formulas helpful websites: 
http://www.wise.k12.va.us/jjk/Chemistry/formula.htm 
http://www.phs.princeton.k12.oh.us/departments/Science/ldusch/honorspdfs/namingchpt5/Flowcharts.pdf  
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B) NonMetal- NonMetal 
These compounds are always covalently bonded.  They are commonly referred to as covalent or molecular 
compounds.  The least electronegative element (see periodic table) is usually written first.   
 
General form= QyXz 
Where Q= any nonmetal and X=a different nonmetal 
y and z are small integers 
 
Steps in naming binary covalent compounds: 

1. Write the numerical prefix for y (unless it is one then no numerical prefix is used) 
2. Add the full name of the nonmetal Q 
3. Write the numerical prefix of z (unless it is one then no numerical prefix is used) 
4. Add the stem of the name for the second nonmetal, X, adding “-ide” at the end of the stem 
5. If the first element is hydrogen, no numerical prefixes are needed. 

 
Most commonly used numerical prefixes:  
1=mono, 2=di, 3=tri, 4=tetra, 5=penta, 6=hexa, 7=hepta, 8=octa, 9=nono, 10=deca 
 
Examples: ICl = iodine chloride ICl3 = iodine trichloride N2O4 = dinitrogen tetraoxide 
 
 
C) Cation (Metal of NH4

+) – polyatomic ions 
Please note: From this point on, it is very important that you have memorized the correct name, formula, and 
charge for all the polyatomic ions listed at the end of this document. 
 
General Form-  cation written first, anion written second 

 
D) Naming Acids  
When the name of the anion ends in –ide, the acid name begins with the prefix hydro-, the stem of the anion has 
the suffix –ic and it is followed by the word acid.              
             -ide     becomes hydro _____ic Acid 
Example:  Cl-  is the Chloride ion    so   HCl = hydrochloric acid 
 
When the anion name ends in –ite, the acid name is the stem of the anion with the suffix –ous, followed by the 
word acid.           
            -ite becomes  ______ous Acid 
Example:  ClO2

-  is the Chlorite ion  so   HClO2  = Chlorous acid. 
 
When the anion name ends in –ate, the acid name is the stem of the anion with the suffix –ic, followed by the 
word acid.           
            -ate becomes  ______ic Acid 
Example: ClO3

- is the Chlorate ion  so  HClO3 = Chloric acid. 
 
 
**You will also need to learn which acids and bases are strong and which are weak.   
 
A simple way to remember acids:  all binary acids, except HF are strong.  
Oxyacids (contain polyatomic ions) are strong if there are two or more oxygen atoms than hydrogen atoms:   
H2SO4 = strong  
H2SO3 = weak  
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Part 2, Determining Oxidation Numbers---------------------- 
Rules for Determining Oxidation Number  (this may be the one thing you did not learn in regular chemistry, but 
it’s very similar to charges, so it should be easy for you) 
 
Oxidation Number:  A number assigned to an atom in a molecular compound or molecular ion that 
indicates the general distribution of electrons among the bonded atoms.  (these are a lot like charges, 
except they are assigned to covalent compounds in addition to ionic compounds.  They just indicate the 
relative attractions for electrons. 

1. The oxidation number of any uncombined or unbonded element is zero (0).  
2. The oxidation number of a monatomic ion is equal to the charge on the ion.     
3. The more electronegative element in a binary compound is assigned the number equal to the charge it 

would have if it were an ion.  
4. The oxidation number of fluorine in a compound is always –1  
5. Oxygen has an oxidation number of –2 unless it is combined with F, when it is +2, or it is in a peroxide, 

when it is –1.  
6. The oxidation state of hydrogen in most of its compounds is +1 unless it combined with a metal, in 

which case it is –1.  
7. In compounds, the elements of groups 1 and 2 as well as aluminum have oxidation number of +1, +2, 

and +3, respectively  
8. The sum of the oxidation numbers of all atoms in a neutral compound is zero (0).  
9. The sum of the oxidation number of all atoms in a polyatomic ion equals the charge of the ion. 

 
Part 3, Identifying Types of Reactions---------------------- 
 
Synthesis:  2 or more compounds combine to make 1 

Metal oxide  +  water  à  metal hydroxide     MgO     +    H2O  à  Mg(OH)2 
Nonmetal oxide  +  water  à  acid (polyatomic)  CO2  +  H2O  à  H2CO3 
Metal + oxygen →   metal oxide      2Mg(s) + O2(g) → 2MgO(s)  
Nonmetal  + oxygen →    nonmetallic oxide    C(s) + O2(g) → CO2 (g)  
Metal + nonmetal  → salt      2 Na(s) + Cl2 (g) → 2NaCl(s)  
A few nonmetals combine with each other.     2P(s) + 3 Cl2 (g) → 2PCl3(g) 
 

Decomposition: 1 compound makes multiple 
Metal carbonate  à  metal oxide  +  carbon dioxide  Cs2CO3  à  Cs2O  +  CO2 
Metal hydroxide  à  metal oxide  +  water   2LiOH  à  Li2O  +  H2O 
Metal chlorate  à  metal chloride  +  oxygen gas  2LiClO3  à  2LiCl  +  3O2 
Some acids, when heated, decompose into nonmetallic oxides and water.   

H2SO4 → H2O(l) + SO3 (g)  
Some oxides, when heated, decompose.     2HgO(s) → 2Hg(l) + O2 (g)  
Some decomposition reactions are produced by electricity.   2H2O(l) → 2H2(g) + O2 (g)              and 

2NaCl(l) → 2Na(s) + Cl2(g)  
Acid/Base Reactions- and acid and a base always makes a salt and water 
acid    +   base     à     salt     +   water    H2SO4  +  NaOH  à  Na2SO4  +   H2O 
metal   +  acid     à  salt       +    hydrogen gas     3Mg    +   2H3PO4  à  Mg3(PO4)2    +   3H2 
metal oxide  +   acid  à     salt    +   water    CaO      +     HCl  à  CaCl2  +   H2O 
carbonate  +  acid  à salt  + carbon dioxide + water    BaCO3 + H2SO4 à BaSO4 +CO2  +    H2O 

(The carbonate ion breaks apart.  The other negative ion becomes part of the salt) 
nonmetal oxide  +  hydroxide  à  salt  +  water   CO2  +  Ba(OH)2  à  BaCO3  +  H2O 
metal oxide  +  nonmetal oxide  à  salt    Na2O  +  SO3  à  Na2SO4 
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Part 4, Stoichiometry---------------------- 
Helpful websites: 
http://www.chemtutor.com/mols.htm  
http://www.chem.tamu.edu/class/majors/tutorialnotefiles/limiting.htm 
http://www.ausetute.com.au/idealgas.html  

 

 
Rules 

1. Always start with a balanced equation 
2. Write what you know underneath the chemical that is known (5.23grams) 
3. Place a question mark (?) underneath what you are looking for. 
4. Use dimensional analysis to convert to the chemical you are trying to find information about.  Note that 

you will most likely need to use the mole-mole ratio (also called the stoichiometric ratio) to convert from 
one chemical to another. 

 
Limiting Reactant Problems 

Rules 
1. Convert all reactants to moles 
2. Divide by the coefficient in the balanced equation 
3. The chemical with the lowest number of moles is the limiting reactant (LR) 
4. Use the LR for all further calculations 

 
Percent Yield	 

1. Balanced Equation 
2. Write amount given under the reactant that has a value 
3. You will be given an amount of product (write this under the product) this is the actual amount produced 
4. Convert given reactant amount to same product (and units) that was given 

Percent Error  
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Part 2: Complete the following worksheets! 
**AP Chemistry Worksheet 1:	
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	

1. Watch	Khan	Academy:	“Intro	to	significant	figures”		(5:02	minutes)	
2. Watch	Khan	Academy:	“Rules	of	significant	figures”	(5:40	minutes)	
3. Watch	Khan	Academy:	“Addition	and	Subtraction	with	significant	figures”	(8:58	minutes)	
4. Watch	Khan	Academy:	“Multiplying	and	dividing	with	significant	figures”	(9:30	minutes)	

	
Significant Figures and Dimensional Analysis 
Zumdahl textbook chapter 1 

1. Round each of the following numbers to four significant figures, and express the result in scientific notation: 
 

a. 300.235800        _______________ 

b. 456,500        _______________ 

c. 0.006543210        _______________ 

d. – 0.035000        _______________ 

2.  Carry out the following operations, and express the answers with the appropriate number of significant figures: 
a. 1.24056  +  75.80       _______________ 

b. 23/67  -  75        _______________ 

c. 890,000  x  112.3       _______________ 

d. 78,132  /  2.50        _______________ 

**AP Chemistry Worksheet 2:  Structure of the Atom and the Periodic Table 
Zumdahl textbook chapter 2 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	

1. Watch	Crash	Course	Chemistry	#1:	“The	Nucleaus”		(10:11	minutes)	
2. Watch	Crash	Course	Chemistry	#3:	“The	Fundamental	Laws”		(10:59	minutes)	
3. Watch	Crash	Course	Chemistry	#4:	“The	Periodic	Table”		(11:22	minutes)	
4. Watch	Crash	Course	Chemistry	#5:	“The	Electron”		(12:48	minutes)	

	
Answer	the	following:	

1. Let’s pretend you are holding two atoms of carbon that are isotopes.  Describe what the two atoms have in 
common and how they are different. 

 
 

 
2. Fill in the gaps in the following table, assuming each column represents a neutral atom. The first column is done 

for you: 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

Symbol 
 

  39
19K     

Protons 
 19 25   82 

Neutrons 
 20 30 64   

Electrons 
 19  48 56  

Mass # 
 39   137 207 
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3. Give the name and the common charge for elements 4.  Describe where each type of element  
found in each of these groups of the Periodic Table:      is found on the Periodic Table. 
 

(a) Group 1      (a)   Metals 

(b) Group 2      (b)   Non-metals 

(c) Group 17      (c)   Transition metals 

(d) Group 18      (d)   Lanthanides 

(e)   Actinides 

**AP Chemistry Worksheet 3:  Naming Inorganic Compounds 
Zumdahl textbook chapter 2 
 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	
Go	to	the	following	link:	https://www.tdwscience.com/videos	
	
Watch	the	following	videos	in	the	section:	“Chemical	Bonding”	

1. Bonding	in	Polyatomic	Ions	and	Compounds	
2. Ionic	vs.	molecular	
3. Valence	Electrons	and	the	Periodic	Table	
4. Ionic	Bonding	Introduction	
5. Ionic	bonding	Part	2	

	
Watch	the	following	videos	in	the	section:	“Chemical	Formulas”	

1. Writing	Ionic	Formulas:	Introduction	
2. Writing	Ionic	Formulas:	Practice	Problems	
3. Writing	Formulas	with	Polyatomic	Ions	
4. Transition	Metals	in	Ionic	Formulas	
5. Writing	ionic	Formulas	with	Transition	Metals	
6. Naming	Ionic	Compounds	with	Transition	Metals	Introduction	
7. Naming	Ionic	Compounds	with	Transition	Metals	Practice	Problems	
8. Naming	Acids	Introduction	
9. Naming	Acids	Practice	Problems	

	
10. Give the name for each of the following ionic compounds: 
 

a. AlF3 

b. Fe(OH)2 

c. Cu(NO3)2 

d. Ba(ClO4)2 

e. Li3PO4 

f. Ca(C2H3O2)2 

g. Cr2(CO3)3 

h. K2CrO4 

i. (NH4)2SO4 

 
11. Write the chemical formula for each of the following compounds: 

 
a. copper (I) oxide 

b. potassium peroxide 

c. aluminum hydroxide 

d. iron (III) carbonate 
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12. Give the name or chemical formula, as appropriate, for each of the following acids: 
 

a. HBrO3 

b. HBr 

c. H3PO4 

d. hypochlorous acid 

e. iodic acid 

f. sulfurous acid 

 
 

13. Give the name or chemical formula, as appropriate, for each of the following molecular substances: 
 

a. SF6 

b. IF5 

c. XeO3 

d. dinitrogen tetroxide 

e. hydrogen cyanide 

f. tetraphosphorous hexasulfide 

 
 

14. Write the balanced chemical equation for each reaction given below. 
 

a. Zinc carbonate can be heated to form zinc oxide and carbon dioxide 

 

b. On treatment with hydrofluoric acid, silicon dioxide forms silicon tetrafluoride and water. 

 

c. Sulfur dioxide reacts with water to form sulfurous acid. 

 

d. Liquid butane fuel (C4H10) burns in the presence of oxygen gas. 

 

e. Perchloric acid reacts with cadmium to form cadmium perchlorate and a gas. 

 

f. A solution of sodium bromide reactions with a solution of vanadium (III) nitrate to form a brightly colored 

precipitate. 
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**AP Chemistry Worksheet 4:  Atomic and Molecular Masses 
Zumdahl textbook Chapter 3 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	
Go	to	the	following	link:	https://www.tdwscience.com/videos	
	
Watch	the	following	videos	in	the	section:	“Atomic	Mass”	

1. What’s	the	difference	between	Mass	Number	and	Atomic	Weight?	
2. What’s	the	difference	between	Mass	Number	and	Atomic	Mass?	
3. How	to	Calculate	Atomic	Mass	Practice	Problems	

 
1. Determine the molar mass of each of the following compounds: 

a. N2O5 

b. FeCO3 

c. Ca(C2H3O2)2 

d. (NH4)3PO4 

e. sodium nitrate 

f. copper (II) sulfate 

g. disilicon hexabromide 

2. Calculate the percentage by mass of oxygen in the following compounds: 

a. NO2 

 

b. CH3COOCH3 

 

c. Cr(NO3) 3 

 
 
d. (NH4) 2CO3	  
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**AP Chemistry Worksheet 5:  Balancing Equations & Patterns of Reactivity 
Zumdahl textbook Chapter 3 
	
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	

1. Watch	Khan	Academy:	“Balancing	Chemical	equations”		(5:03	minutes)	
2. Watch	Khan	Academy:	“Balancing	more	complex	chemical	equations”	(4:36	minutes)	
3. Watch	Khan	Academy:	“Visually	understanding	balancing	chemical	equations”	(4:36minutes)	
4. Watch	Khan	Academy:	“Balancing	chemical	equations	with	substitution”	(4:11	minutes)	

 

1. Balance the following equations, and indicate what type of reaction each one is: 
a.   Al (s)    +       Cl2 (g)    -->       AlCl3 (s)     ____________________ 

b.   C2H4 (g)    +       O2 (g)    -->       CO2 (g)    +       H2O (l)   ____________________ 

c.   Li(s)    +       N2 (g)    -->       Li3N (s)     ____________________ 

d.   PbCO3 (s)    -->          PbO (s)    +       CO2 (g)    ____________________ 

e.   C7H8O2 (l)    +         O2 (g)    -->       CO2 (g)    +      H2O (l)  ____________________ 

 

2. Write balanced chemical equations to correspond to each of the following descriptions: 

a. When solid potassium chlorate is heated, it decomposes to form solid potassium chloride and oxygen 
gas. 

 
 
 

b. Solid zinc metal reacts with sulfuric acid to form hydrogen gas and an aqueous solution of zinc sulfate. 
 
 
 

c. When hydrogen sulfide gas is passes over solid hot iron (III) hydroxide, the reaction produces solid iron 
(III) sulfide and gaseous water. 
 

 

3. a.  What products form when a hydrocarbon is completely combusted in air?   

 

b. Write a balanced chemical equation for the combustion of octane, C8H18 (l), in air. 

 

4. Write a balanced chemical equation for the reaction that occurs when 

a. the hydrocarbon heptane, C7H16 (l), is combusted in air 

 

b. the gasoline additive MTBE (methyl tertiary-butyl ether), C5H12O (l), burns in air 

 

c. Mg(s) reacts with Cl2 (g) 
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**AP Chemistry Worksheet 6:  The Mole 
Zumdahl textbook chapter 3 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	
Go	to	the	following	link:	https://www.tdwscience.com/videos	
	
Watch	the	following	videos	in	the	section:	“Moles”	

1. Introduction	to	Moles	
2. Counting	Atoms:	Intro	to	Moles	Part	2	
3. Converting	between	Moles,	Atoms,	and	Molecules	
4. Converting	between	Moles,	Atoms,	and	Molecules	(Part	2)	
5. Converting	between	Grams	and	Moles	
6. Converting	between	Grams	and	Moles	(Part	2)	

 

1. The molecular formula of aspartame, the artificial sweetener marketed as NutraSweet, is C14H18N2O5. 

a. What is the molar mass of aspartame? 

 

b. How many moles of aspartame are present in 1.00 mg of aspartame?  (1000 mg = 1g) 

 

c. How many molecules of aspartame are present in 1.00 mg of aspartame? 

 

d. How many hydrogen atoms are present in 1.00 mg of aspartame? 

 

 

2. A sample of glucose, C6H12O6, contains 2.03 x 1021 atoms of carbon.   

a. How many atoms of hydrogen does it contain? 

 

b. How many molecules of glucose does it contain? 

 

c. How many moles of glucose does it contain? 

 

d. What is the mass of the sample in grams? 

 

3. Calculate the following amounts: 

a. How many moles of chloride ions are in 0.0750 g of magnesium chloride? 
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b. What is the mass, in grams, of 3.50 x 10-3 mol of aluminum sulfate? 

 

 

 

c. What is the mass, in grams, of 1.75 x 1020 molecules of caffeine, C8H10N4O2? 

 

 

 

d. What is the molar mass of cholesterol if 0.00105 mol weigh 0.406 g? 

 
 
 
 
 

4. Calculate the number of molecules in:   
a. 0.0666 mol propane, C3H8, a hydrocarbon fuel 

 
 
 
 

b. A 50.0 mg tablet of acetaminophen, C8H9O2N, an analgesic solid under the name of Tylenol 
 
 
 
 

c. A tablespoon of table sugar, C12H22O11, weighing 10.5 g 
 
 
 
 
 

5. The allowable concentration level of vinyl chloride, C2H3Cl, in the atmosphere in a chemical plant is 2.0 x 10-6 g/L.   
a. How many moles of vinyl chloride in each liter does this represent? 

 
 
 
 

b. How many molecules per liter is this? 
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**AP Chemistry Worksheet 7:  Empirical and Molecular Formulas 
Zumdahl textbook chapter 3 
	
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	
	

1. Watch: Tyler DeWitt - Empirical Formula and Molecular Formula Introduction 
https://www.youtube.com/watch?v=wnRaBWvhYKY 

2. ChemistNate: Find the Empirical Formula Given Percent 
https://www.youtube.com/watch?v=lyWAGMEKzSY 

 
1. Determine the empirical formulas of the compounds with the following compositions by mass 

a. 10.4 percent C, 27.8 percent S, and 61.7 percent Cl 
 
 
 
 
 

b. 21.7 percent C, 9.6 percent O, and 68.7 percent F 
 
 
 
 
 
 
Watch: Tyler DeWitt- Calculating Molecular Formula from Empirical Formula 

https://www.youtube.com/watch?v=J_MtVs0aBdU 
2. What is the molecular formula of each of the following compounds? 

a. empirical formula CH2, molar mass = 84 g/mol 
 
 
 
 

b. empirical formula NH2Cl, molar mass = 51.5 g/mol 
 
 
 
 
 
Watch: Khan Academy: Molecular and Empirical Forumlas from Percent Composition 

https://www.youtube.com/watch?v=_H009sTvYE0 
3. Determine the empirical and molecular formulas of each of the following substances: 

a. Ibuprofen, a headache remedy contains 75.69% C, 8.80% H, and 15.51% O by mass; molar mass about 
206 g/mol 

 
 
 
 
 
 
 

b. Benzene contains only carbon and hydrogen and is 7.74% hydrogen by mass.  The molar mass of 
benzene is 78.1 g/mol. 
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4. Determine the empirical formula of each of the following compounds if a sample contains 
a. 0.104 mol K, 0.052 mol C, and 0.156 mol O 

 
 
 
 
 
 

b. 5.28 g Sn and 3.37 g F 
 
 
 
 
 
 

c. 87.5% N and 12.5% H by mass 
 
 
 
 
Watch: Khan Academy: Example of Finding Reactant Empirical Formula 

https://www.khanacademy.org/science/physics/thermodynamics/v/example-of-finding-reactant-
empirical-formula 

5. Many homes in rural America are heated by propane gas, a compound that contains only carbon and hydrogen.  
Complete combustion of a sample of propane produced 2.641 g of carbon dioxide and 1.442 g of water as the 
only products.  Find the empirical formula of propane.  (Hint: Figure out how many moles of C and H were 
produced.  They all came from the fuel.) 

 
 
 
 
 
 
 
 
6. (This is probably the hardest problem in the whole packet!)  Menthol, the substance we can smell in mentholated 

cough drops, is composed of C, H, and O.  A 0.1005 g sample of menthol is combusted, producing 0.2829 g of 
CO2 and 0.1159 g of H2O. 

a. What is the empirical formula for menthol? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. If the compound has a molar mass of 156 g/mol, what is its molecular formula?	  
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**AP Chemistry Worksheet 8:  Chemical Equations and Calculations 
Zumdahl textbook chapter 4 
For each problem below, write the equation and show your work.  Always use units and box in your final answer.   
 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	

1. Watch	Khan	Academy:	“Stoichiometry”		(9:55	minutes)	
2. Watch	Khan	Academy:	“Stoichiometry	example	problem	1”		(13:34	minutes)	
3. Watch	Khan	Academy:	“Stoichiometry	example	problem	2”		(18:52	minutes)	

 
 

1. Why is it essential to use balanced chemical equations in solving stoichiometry problems? 
 
 
 
 
 

2. The fermentation of glucose, C6H12O6, produces ethyl alcohol, C2H5OH, and CO2 as shown here: 
 

C6H12O6 (aq)    à    2 C2H5OH(aq)    +    2 CO2 (g) 
 

a. How many moles of CO2 are produced when 0.300 mol of C6H12O6 reacts in this fashion? 
 
 
 
 
 
 

b. How many grams of C6H12O6 are needed to form 2.00 g of C2H5OH? 
 
 
 
 
 
 

c. How many molecules of CO2 form when 2.00 g of C2H5OH are produced? 
 
 
 
 
 
 
 

3. Aluminum sulfide reacts with water to form aluminum hydroxide and hydrogen sulfide.   
a. Write the balanced chemical equation for this reaction. 

 
 
 
 
 
 
 
 

b. How many grams of aluminum hydroxide are obtained from 10.5 g of aluminum sulfide? 
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**AP Chemistry Worksheet 9:  Limiting Reactants & Theoretical Yield 
Zumdahl textbook chapter 3 
For each problem below, write the equation and show your work.  Always use units and box in your final answer.   
 
Watch	the	videos	if	you	need	extra	help	on	this	information.	The	videos	are	not	required	if	you	know	the	content:	

1. Watch	Tyler	DeWitt:	“Introduction	to	Limiting	Reagant	and	Excess	Reactant”		(16:57	minutes)	
https://www.youtube.com/watch?v=nZOVR8EMwRU	

2. Watch	Tyler	DeWitt:	“Limiting	Reactant	Practice	Problem”		(10:46	minutes)	
https://www.youtube.com/watch?v=Mlu_v8rE1TY	

3. Watch	Tyler	DeWitt:	“Limiting	Reactant	Practice	Problem	(Advanced)”		(13:48	minutes)	
https://www.youtube.com/watch?v=Mlu_v8rE1TY	

	
 

1. The fizz produced when an Alka-Seltzer tablet is dissolved in water is due to the reaction between sodium 
              bicarbonate, NaHCO3, and citric acid, H3C6H5O7:              
 

3 NaHCO3 (aq)   +   H3C6H5O7 (aq)   -->   3 CO2 (g)   +   3 H2O(l)   +   Na3C6H5O7 (aq) 
  
              In a certain experiment 1.00 g of sodium bicarbonate and 1.00 g of citric acid are allowed to react. 

a. Which reactant is the limiting reactant?  You must show work to support your answer. 
 
 
 
 
 
 
 
 
 
 
 

b. How many grams of carbon dioxide form? 
 
 
 

c. How much of the limiting reactant is left when the reaction is complete? 
 
 
 
d. How much of the excess reactant remains after the reaction is complete? 

 
 
 
 
 

2. Solutions of sulfuric acid and lead (II) acetate react to form solid lead (II) sulfate and a solution of acetic acid.  If 
10.0 g of sulfuric acid and 10.0 g of lead (II) acetate are mixed, calculate the number of grams of sulfuric acid, 
lead (II) acetate, lead (II) sulfate, and acetic acid present in the mixture after the reaction is complete. 

 
 
 
 
 
 
 
 
 
CONGRATULATIONS, you have made it! Be proud of yourself, and get ready for a fun-filled and challenging year which 
will push you to your limits, but make you a better student, get you very prepared for college, and prove to yourself how 
brilliant you really are!   
~Mrs. Cheek 
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Flash cards of polyatomic ions…cut out for your convenience 
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