
 
 
AP Chemistry Summer Assignment 
Mrs. Nicolosi 
June 2018 
 
Welcome to AP Chemistry!  I am looking forward to seeing you all in class next fall, but in order to 
prepare yourself for the rigorous pace of this course you will need to complete the following summer 
assignment.  You are most likely taking AP Chem because you have done well in your previous 
chemistry class and have an interest in the subject.  AP Chem is a difficult course and it is expected 
that you will complete this (and all) assignments in order to prepare for the AP exam in May.  You 
will be expected to have a full understanding of all information covered in CP or Honors Chemistry 
and I will not be re-teaching that material.  We will not spend class time reviewing the summer 
assignment; the purpose is to review material covered in your previous chemistry course and an 
assessment encompassing this review material is to be expected within the first week of school.  In 
addition to completing the assigned work, it is imperative that you memorize the following: 
 

• Polyatomic ions, including charges 
• Solubility rules 
• Charges of main group elements 
• Rules for naming ionic and covalent compounds 
• Rules for naming acids  
• Strong acids and bases 
• Rules for determining oxidation numbers 
• Rules for completing Lewis Structures 
• All alkali metals, alkaline earth metals, halogens, and noble gases 

  
It is also recommended that you spend some time familiarizing yourself with the Periodic Table of 
Elements.  Attached you will find a periodic table with only the symbols of the elements listed.  This 
is the same table you will be able to use for the AP exam, therefore it is important to learn the names 
corresponding with each symbol. 
 
It is recommended that you purchase an AP chemistry study guide (such as Cracking the AP 
Chemistry Exam from The Princeton Review or Barron’s AP Chemistry).  There are many different 
books out there and most contain similar information so find one that you like! 
 
Please contact me with questions pertaining to the summer assignment at 
nicolosie@warrenhills.org.  I will do my best to answer your questions quickly. 
 
I hope you all have a ChemTastic summer! 
 
Mrs. Nicolosi 

 
 
 



Summer Assignment: To be completed by the first day of school 
 

• Read Chapters 1-4 in the text 
• Chapter 1:  

o Beginning on page 20, complete #11, 12, 14, 33, 34, 41, 44, 46  
• Chapter 2: 

o Beginning on page 98, complete #4, 7, 9, 19, 21, 27, 30, 31, 33, 37, 39, 55, 67, 73, 
76, 77, 81, 91, 93, 95, 100, 109, 126, 127, 132, 134, 147, 152, 157, 159, 165 

• Chapter 3: 
o Beginning on page 148, complete #7, 8, 19, 21, 25, 27, 31, 37, 39, 41, 47, 51, 56, 57, 

73, 77, 79, 83, 87, 89 
• Chapter 4: 

o Beginning on page 195, complete #10, 23, 28, 33, 35, 43, 45, 52, 63, 71, 74, 75, 87, 
90, 95, 99, 111, 115, 122, 128, 131 
 

***These questions will be collected and graded on the first day of class.  In 
addition to the problems in the text, please complete all attached worksheets and 
turn in on the first day of school.*** 
 

• Read The Disappearing Spoon by Sam Kean and respond to the posts on 
Google Classroom as assigned. 
 

 
 
 

 
 
 
***Solubility Rules (Memorize the following!!):  
 
All sodium, potassium, ammonium, and nitrate salts are soluble in water. 
  



COMMON POLYATOMIC IONS-MEMORIZE! 

NAME FORMULA 

Ammonium NH4+ 

Acetate CH3COO/C2H3O2⎯ 

Cyanide CN— 

Hydroxide OH— 

Permanganate MnO4— 

Oxalate C2O42— 

Perchlorate 
Chlorate 
Chlorite 

Hypochlorite 

ClO4— 

ClO3— 

ClO2— 

ClO— 

Nitrate 
Nitrite 

NO3— 

NO2— 

Phosphate 
Hydrogen Phosphate 

Dihydrogen Phosphate 

PO43— 

HPO42— 

H2PO4— 

Carbonate 
Bicarbonate/Hydrogen Carbonate 

CO32— 

HCO3— 

Sulfate 
Sulfite 

Hydrogen Sulfate 

SO42— 

SO32— 

HSO4— 

Chromate 
Dichromate 

CrO42— 

Cr2O72— 

  



Know and understand the following rules for naming and writing 
formulas for all types of compounds 

 
Rules for naming Ionic Compounds- 
TYPE 1:  BINARY IONIC COMPOUNDS: Total number of positive charges and negative charges 
must be EQUAL. 

WRITING FORMULAS: 
1. Write symbols of ions next to each other WITH the charges 
2. Cross and drop the charges (# ONLY, not the SIGN) 
3. Check subscripts and “reduce” to the smallest possible whole numbers by dividing by the 

largest common factor 
NAMING: CATION + ANION (+ always before -) 
Ex: Magnesium Bromide = MgBr2 
       Magnesium loses 2 electrons to become a +2 ion 
       Bromine gains 1 electron to become a -1 ion 
TYPE 2:  IONIC COMPOUNDS CONTAINING TRANSITION METALS: “Stock System” used to 
distinguish between ions with different charges 
ROMAN NUMBERALS in parentheses are used to indicate the CHARGE on the transition metal 
Ex: Iron = Fe2+ and Fe3+ = Iron (II) and Iron (III) 
CuCl2 = Copper (II) Chloride 
TYPE 3:  IONIC COMPOUNDS CONTAINING POLYATOMIC IONS: 
Polyatomic Ions are GROUPS of covalently bonded atoms that contain an overall charge.  This 
GROUP will IONICLY bond with a metal to form a neutral compound 
Ex: Tin (IV) Sulfate = Sn4+ SO42- = Sn(SO4)2 
 
 
 
 
 
 
 
 
 
 
 



Rules for naming Covalent Compounds 
BINARY MOLECULAR COMPOUNDS: Molecular compounds (or covalent compounds) are made 
up of NONMETALS that SHARE electrons to achieve NGEC.   
§ PREFIXES: 
1-mono 
2-di 
3-tri 
4-tetra 
5-penta 

6-hexa 
7-hepta 
8-octa 
9-nona 
10-deca 

These prefixes are used to indicate the NUMBER of each atom present in a single molecule. 
***Prefix MONO is NOT USED for the first element in a molecule 

§ RULES: 
1. LESS ELECTRONEGATIVE element 1st and given a prefix starting with “di” 
2. 2nd element named by combining PREFIX + ROOT + IDE 

***Elements that commonly form covalent bonds: C,P,N,H,S,I,Br,Cl,O,F 
Rules for Naming Acids 
1. When the name of an anion ends in –ide, the acid name begins with the prefix “hydro-“, the root 
of the anion has the suffix “-ic” and it is followed by the word ACID. 
Ex: HCl = hydrochloric acid 
2. When the anion name ends in –ite, the acid name is the root of the anion with the suffix “–ous”, 
followed by the word ACID 
Ex: HClO2 = chlorous acid 
3. When the anion name ends in –ate, the acid name is the root of the anion with the suffix “–ic”, 
followed by the word ACID 
Ex: HClO3 = chloric acid

  



Know and understand how to assign oxidation numbers to all atoms 
present in compounds/ions 

 
ASSIGNING OXIDATION NUMBERS: Shared electrons are assumed to “belong” to the 
more electronegative atom. 
1. Atoms of a pure neutral element have an oxidation number of zero 
2. More ELECTRONEGATIVE atom is assigned a number equal to the negative charge it would 
obtain if it were to TAKE electrons from the other element rather than SHARING the electrons. 
3. Less ELECTRONEGATIVE atom is assigned a number equal to the positive charge it would 
obtain if it were to GIVE electrons to the other element rather than SHARING the electrons. 
Ex: C = C4+ 
       N = N3- 
       O = O2- 
       F = F – 

*F always forms -1 ion 
*O usually forms -2 ion (EXCEPTIONS: H2O2 – charge = -1, OF2 – charge = +2) 
*H forms +1 in all compounds containing a more electronegative atom, but forms -1 when 
combined with metals. 
4. Sum of all charges should be zero. 
5. Sum of all charges in a polyatomic ion should equal the charge of the ion. 

 
 
 



 
 

 
 
This is the periodic table you will see on the AP exam.  Be sure to familiarize yourself with the 
element names and symbols, as you will only have the symbols given to you for all tests, including 
the AP exam in May.  



 
Activities Series-Become familiar with this and understand how to use this list when 
predicting products in chemical reactions. 
 
An Activity Series is a list of elements organized according to the ease with which the elements 
undergo certain chemical reactions. 
 

METALS  
Li 
Rb 
K 
Ba 
Sr 
Ca 
Na 

React with cold water and acids, 
replacing HYDROGEN. 
 
React with OXYGEN, forming 
OXIDES. 

Mg 
Al 
Mn 
Zn 
Cr 
Fe 
Cd 

React with steam (not cold water) 
and acids, replacing HYDROGEN. 
 
React with OXYGEN, forming 
OXIDES. 

Co 
Ni 
Sn 
Pb 

Do not react with water. 
 
React with ACIDS replacing 
HYDROGEN. 
 
React with OXYGEN, forming 
OXIDES. 

H2 
Sb 
Bi 
Cu 
Hg 

React with OXYGEN, forming 
OXIDES. 

Ag 
Pt 
Au 

Fairly unreactive, forming oxides 
only indirectly. 

HALOGENS  
F2 
Cl2 
Br2 
I2 

 

 

  



Some helpful websites 
http://chemteam.info/ChemTeamIndex.html 
http://misterguch.brinkster.net/chemfiestanew.html 
http://www.collegeboard.com/student/testing/ap/sub_chem.html?chem 
http://www.chemmybear.com/ 
http://www.adriandingleschemistrypages.com/apquiz.html 
http://www.chemtutor.com/mols.htm 
http://www.ausetute.com.au/idealgas.html 
http://www.visionlearning.com/ 
 
Some things you should know coming into AP chemistry: (if you do not know the following 
information, work on it over the summer!) 

• Periodic Trends 

• Groups of the Periodic Table 

• Bond types  

• VSEPR and Molecular geometry, including ABE notation 

• Introduction to organic chemistry (see attached) 

  



Organic Compounds 
• Covalently bonded compounds containing carbon 

o Carbon-Carbon Bonding 
§ Carbon atoms are unique in that they form long chains of atoms bonded together. 

o Carbon Bonding to other Elements 
§ Hydrocarbons: Composed of only Carbon and Hydrogen 

• Structural Formulas 
o Represent NUMBER and TYPES of atoms present in a molecule, as well as the 
arrangement of atoms 

Saturated Hydrocarbons 
• ALKANES: Hydrocarbons containing only single bonds 

NAME OF 
ALKANE 

FORMULA 
(CnH2n+2) 

EXPANDED FORMULA STRUCTURE 

Methane CH4 CH4 

 
Ethane C2H6 CH3CH3 

 
Propane C3H8 CH3CH2CH3 

 
Butane C4H10 CH3CH2CH2CH3 

 
Pentane C5H12 CH3CH2CH2CH2CH3 

 
Hexane C6H14 CH3CH2CH2CH2CH2CH3 

 
Heptane C7H16 CH3CH2CH2CH2CH2CH2CH3 

 

Octane C8H18 CH3CH2CH2CH2CH2CH2CH2CH3 

 
Nonane C9H20 CH3CH2CH2CH2CH2CH2CH2CH2CH3 

 
Decane C10H22 CH3CH2CH2CH2CH2CH2CH2CH2CH2CH3 

 

 

 
 
 
 



 
 

Naming Alkanes: 
o Find the longest continuous carbon chain 
o Locate any alkyl groups off of the main carbon chain 
o Number each carbon in the main carbon chain 
o Designate numbers for any alkyl groups present 
o Place dashes (-) in between numbers and the corresponding alkyl group 
 

• Properties/Uses of Alkanes 
o Physical States: (At room temp) 

§ 1-4 C’s: gas 
§ 5-16C’s: liquid 
§ Greater than 16C’s: solid 

o Melting/Boiling Points: increase with increasing atomic mass 
o Combustion: less reactive than more complex organic molecules 

• Cycloalkanes: cyclic/ring structure (CnH2n) 

Unsaturated Hydrocarbons 
• Alkenes: contain double bonds  
• Alkynes: contain triple bonds 
• Aromatic Hydrocarbons: exist in a cyclic/ring structure 
• Naming Unsaturated Hydrocarbons 

o Find the longest continuous carbon chain 
o Locate any alkyl groups off of the main carbon chain 
o Number each carbon in the main carbon chain 
o Designate numbers for any double/triple bond OR an aromatic structure 
o Designate numbers for any alkyl groups present 
o Place dashes (-) in between numbers and the corresponding alkyl group, 

double/triple bond, or aromatic structure. 

  

	   ALKANE	  (CnH2n+2)	   ALKENE	  (CnH2n)	   ALKYNE	  (CnH2n-‐2)	   CYCLOALKANE	  
Name	   Hexane	   Hexene	   Hexyne	   Cyclohexane	  

(Benzene)	  
Condensed	  
Formula	  

C6H14	   C6H12	   C6H10	   C6H6	  

Expanded	  	  
Formula	  

CH3CH2CH2CH2CH2CH3	   CH2CH2CH2CH2CH2CH3	   CHCCH2CH2CH2CH3	   CH	  
/	  	  	  	  	  	  \	  

CH	  	  	  	  	  	  	  	  CH	  
|	  	  	  	  	  	  	  	  	  	  	  	  	  |	  
CH	  	  	  	  	  	  	  	  	  CH	  
\	  	  	  	  	  	  	  /	  
CH	  

Structure	   	  	  	  	  H	  H	  H	  H	  H	  H	  
	  	  	  	  	  |	  	  	  |	  	  |	  	  	  |	  	  	  |	  	  |	  	  
H-‐C-‐C-‐C-‐C-‐C-‐C-‐H	  
	  	  	  	  	  |	  	  	  |	  	  |	  	  	  |	  	  	  |	  	  	  |	  
	  	  	  	  H	  H	  H	  H	  H	  	  H	  

	  	  	  	  H	  	  H	  H	  H	  H	  	  H	  
	  	  	  	  	  |	  	  	  |	  	  	  |	  	  	  |	  	  	  |	  	  	  |	  
H-‐C=C-‐C-‐C-‐C-‐C-‐H	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  |	  	  |	  	  	  |	  	  |	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  H	  H	  H	  H	  

	  	  	  	  	  	  	  	  	  	  	  	  H	  	  H	  	  H	  H	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  |	  	  	  |	  	  	  |	  	  |	  
H-‐C≡C-‐C-‐C-‐C-‐C-‐H	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  |	  	  |	  	  	  |	  	  |	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  H	  H	  H	  H	  

	  

 



 Functional Groups 
Functional 
Group 

Structure Example Properties Uses Biological 
Functions 

Alkyl Halide 
Prefix: halo- 
Halo-alkane 

R-X 
(X:F,Cl,Br,
I) 

Chloromethane 
CH3Cl 
                Cl 
                 | 
            H-C-H 
                  | 
                 H 
 

High 
Density, 
easily change 
physical 
states 

Refrigerants, 
pesticides, moth 
balls, plastics, 
Teflon 

Thyroid 
hormones 

Alcohol 
Suffix: -ol 
Alkanol 

R-O-H Ethanol 
CH3CH2OH 
 
     H  H 
      |   | 
  H-C-C-O-H 
       |  | 
      H H 
 

Polar, High 
Boiling Point 

Disinfectants, 
mouthwash, 
hair spray, 
antifreeze, cold 
creams, 
lipsticks, body 
lotions 

Product in 
fermentation, 
reactive 
group in 
carbohydrate
s 

Carboxylic 
Acid 
Suffix: -ioc 
acid 
Alkanoic Acid 

R-C-O-H 
    || 
    O 

Ethanoic Acid 
CH3COOH 
 
    H  O     
     |  || 
H-C-C-O-H 
     | 
    H 
 

Acidic, 
strong 
unpleasant 
odor 

Vinegar, tart-
flavoring, skin-
care products, 
soap, 
detergents, food 
preservatives 

Pheromones, 
causes rancid 
butter and 
smelly feet 
odors 

Ester 
Suffix: -oate 
Alkyl 
alkanoate 

R-C-O-R’ 
    || 
    O 

Methyl 
Ethanoate 
CH3COOCH3 
    H  O     H 
     |  ||      | 
H-C-C-O-C-H 
     |           | 
     H         H 
 

Strong 
aromas, 
volatile 

Artificial 
Flavorings and 
fragrances, 
polyester 

Fat storage in 
cells, natural 
flavors and 
fragrances, 
beeswax 

Ether 
Suffix: ether 
Alkyl ether 

R-O-R’ Methyl Ethyl 
ether 
CH3OCH2CH3 
    H     H  H 
     |      |   | 
H-C-O-C-C-H 
     |       |   | 
    H     H  H 
 

Mostly 
unreactive, 
volative, 
insoluble in 
water, low 
boiling 
points 

Anesthetics, 
solvents for fats 
and waxes X 



Ketone 
Suffix: -one 
Alkanone 

R-C-R’ 
    || 
    O 

Propanone 
CH3CCH3 
       || 
       O 
 
    H     H 
     |      | 
H-C-C-C-H 
     |  ||  | 
    H  O H 
 

Distinctive 
odors, very 
reactive 

Solvents, 
Flavorings,  X 

Aldehyde 
Suffix: -al 
Alkanal 

R-C-H 
    || 
    O 

Ethanal 
CH3CH 
       || 
       O 
    H 
     | 
H-C-C-H 
     |  || 
    H  O 
 

Distinctive 
odors, very 
reactive 

Solvents, 
flavorings, 
embalming 
agent, plastics X 

Amine 
Prefix: amino- 
Suffix: -amine 
Aminoalkane 

R-NH2 Aminomethane 
Or methyl 
amine 
CH3NH2 
 
    H  H 
     |  | 
H-C-N-H 
 

Basic, 
ammonia-
like odor 

Solvents, 
peptide 
hormones, 
fertilizer, nylon 
synthesis, 
distinctive odor 
of certain 
cheeses 

In amino 
acids, peptide 
hormones, 
and proteins 

Amide 
Suffix: amide 
Alkyl amide 

R-C-NH2 
    || 
    O 

Ethyl amide 
CH3CNH2 
       || 
       O 
    H 
     | 
H-C-C-N-H 
     |  ||  | 
    H  O H 
 

Neutral, 
most are 
solids 

Solvents, 
synthetic 
peptide 
hormones, 
fertilizer, nylon 
synthesis 

In amino 
acids, peptide 
hormones, 
and proteins 

 

  



Write the correct name for each of the following compounds.   
1. CuBr2          
2. Fe2O3          
3. UF6          
4. AgCl         
5. XeF4         
6. FeCrO4        
7. P4O10         
8. N2O5         
9. SnI2         
10. Hg2SO4        
11. SrF2         
12. Ca(OH)2        
13. CO2         
14. CuSO4         
15. PBr5         
16. BaO         
17. P2O3         
18. (NH4)2SO3        
19. KClO3         
20. SO3         
21. CoF3         
22. Al2(CrO4)3        
23. NCl3         
24. Ca(NO2)2        
25. KOH         



Write the correct formula for each of the following compounds.  
1. Aluminum Fluoride       
2. Lead (II) Chloride       
3. Sodium Chlorate       
4. Boron Trifluoride       
5. Sulfur Trioxide       
6. Ammonium Sulfite       
7. Lithium Carbonate       
8. Strontium Sulfate       
9. Vanadium (V) Oxide      
10. Calcium Bicarbonate      
11. Phosphorus Triiodide      
12. Iron (III) Sulfate       
13. Potassium Phosphate      
14. Calcium Hypochlorite      
15. Oxygen Difluoride       
16. Sulfur Hexafluoride       
17. Cobalt (III) Sulfide       
18. Calcium Acetate       
19. Dinitrogen Tetrafluoride      
20. Nickel (II) Cyanide       
21. Aluminum Phosphate      
22. Diboron Trioxide       
23. Magnesium Oxide       
24. Sodium Nitride       
25. Potassium Permanganate      

  



Predicting Products of Chemical Reactions 

I. Single displacement reactions 

A. More active metal free element is replacing the less active metal ion in the compound. 
 metal free element + compound -> new metal free element + new compound. The 
positive ion of the compound will change.   

Mg(s) + ZnCl2 (aq) -> ZnO + MgCl2 (aq)   

Tip: See your metal activity table to find the more reactive metal. Li is most active, Au is 
least active. The reaction will not occur if the free element metal is less active than the 
metal in the compound. In acids or water the "metal" replaced will be hydrogen gas.  

B. More active nonmetal free element replaces less active nonmetal ion of the compound 
 nonmetal free element + compound -> new nonmetal free element + new compound. 
The negative ion of the compound will change.   

Cl2 (g) + 2 NaBr(s)-> 2 NaCl(s) + Br2(l)   

Tip: The 7A nonmetals become less active as you move down the group. The most active 
7A nonmetal is F2, the least active is I2  

II. Synthesis/Combination reactions 

A. Two free elements react to form a compound.  

free element + free element  -> new compound  

3 Mg + N2 -> Mg3N2   

Tip: A single product compound is formed. Remember the diatomic free elements when 
you write the reactants.  

B. Capture of carbon dioxide by a 1A metal oxide.  

1A metal oxide + CO2 -> carbonate compound   

Na2O + CO2 -> Na2CO3  

Tip: The carbon dioxide combines with the oxygen in the oxide to form the carbonate.  

C. Acid anhydrides react with water to form an acid.  
 
nonmetal oxide + water  -> acid  
 
SO3 + H2O -> H2SO4 

Tip: The water is integrated into the nonmetal oxide to form the acid as the only 



product. Acids always contain H+ as the cation. 

D. Basic anhydrides react with water to form a base.  
 
1A or 2A metal oxide + water -> base  
 
MgO + H2O -> Mg(OH)2 

Tip: Bases always contain OH- as the anion. 

 

III. Double displacement reactions 

A. Acid-base neutralization  

Acid + base -> salt + water   

2 HCl(aq) + Ca(OH)2 (aq) -> CaCl2 (aq) + 2 H2O   

Tip: Number of H+ always equals number of OH-  

B. Formation of a gas   

compound 1 + compound 2 -> new compound + compound gas  

FeS + 2 HNO3 -> H2S↑+ Fe(NO3)2   

Tip: Common compound gases are CO2, H2S, H2O  

C.         Formation of a precipitate (non water soluble compound)  

two soluble compounds -> soluble new compound + insoluble new compound  

Na2CO3 + CaI2 -> CaCO3 + 2 NaI   

Tip: Use your ionic compound solubility table to check which product is not soluble in 
water.  

IV. Complete combustion  

Carbon Hydrogen compound + O2 -> CO2 + H2O 

2 C4H10 + 13 O2 -> 8 CO2↑ + 10 H2O↑ 

Tip: Products of complete combustion are always water and carbon dioxide. The compound 
being burned may contain some oxygen atoms as well. The other reactant is always oxygen gas. 

 
 



 

V. Decomposition 

A. Metal carbonates release carbon dioxide gas when heated  

Metal carbonate -> metal oxide + carbon dioxide gas  

Na2CO3 -> Na2O + CO2↑   

Tip: The carbonate is the only reactant. One oxygen atom is left behind in the compound 
for each carbon dioxide given off.  

B. Heavy metal oxides decompose to give free metal and oxygen gas.  

Metal oxide -> free metal + oxygen gas  

2 HgO -> 2 Hg + O2↑   

Tip: See your metal activity chart for a list of metal oxides that decompose upon heating. 
The less active metals form a weaker bond with the oxygen that breaks when heated.  

C.         Chlorates decompose upon heating to release oxygen gas  

Metal chlorate -> metal chloride + oxygen gas  

KClO4 -> KCl + 2O2↑   

Tip: The oxygen atoms are released completely from the chlorate group leaving only 
chlorine atoms behind.  

D. Metal peroxides decompose to give oxides and oxygen gas  

metal peroxides -> metal oxide + oxygen gas  

2 H2O2 -> 2 H2O + O2 ↑   

Tip: The peroxide is unstable, breaking up and leaving 1 oxygen atom behind for each 
peroxide group.  

E. Applying energy to decompose a stable compound.  Energy as electricity or heat can be 
used to decompose many normally stable compounds. Water can be broken into 
hydrogen gas and oxygen gas by applying electricity. Some acids and bases will also 
decompose into water and an acidic anhydride or basic anhydride when strongly heated. 
The reactions are just the reverse of the combination reaction that produced the 
compound. 

 
 
 



 
Study and balance the following reactions. 

 
1. Synthesis Reactions: 2 or more substances combine to form a new compound. 

A + X à AX 
Ex: Reactions of elements with OXYGEN and SULFUR (Balance the following equations) 
 Mg(s) +       O2(g) à    MgO(s) 
 Ba(s) +        S8(s) à BaS(s) 
 Fe(s) +        O2(g) à FeO(s) 

 S8(s) +        O2(g) à SO2(g) 
 C(s) +          O2(g) à CO2(g) 
Ex: Reactions of METALS with HALOGENS (Balance the following equations) 
 Na(s) +       Cl2(g) à NaCl(s) 
 Mg(s) +       F2(g) à MgF2(s) 
 Co(s) +        F2(g) à CoF3(s) 
 U(s) +          F2(g) à UF6(g) 
Ex: Reactions with OXIDES (Balance the following equations) 
Oxides of active (highly reactive) metals react with water to produce metal hydroxides: 
 CaO(s) +     H2O(l) à  Ca(OH)2(s) 
Oxides of nonmetals in the upper right corner of the periodic table react with water to produce 
OXYACIDS 
 SO2(g) +      H2O(l) à H2SO3(aq) 

 
2. Decomposition Reactions: A single compound undergoes a reaction that produces 2 or 
more simpler substances. 
 
AX à A + X 

Ex: Decomposition of Binary Compounds (Balance the following equation) 
 H2O(l) à H2(g) +          O2(g) 
 
Ex: Decomposition of Metal Carbonates (Balance the following equation) 
 CaCO3(s) à  CaO(s) +       CO2(g) 
Ex: Decomposition of Metal Hydroxides (Balance the following equation) 
 Ca(OH)2 à  CaO(s) +       H2O(g) 
Ex: Decomposition of Metal Chlorates (Balance the following equation) 
 KClO3(s) à KCl(s) +       O2(g) 
Ex: Decomposition of Acids (Balance the following equations) 
 H2CO3(aq) à  CO2(g) +        H2O(l) 
 H2SO4(aq) à  SO3(g) +         H2O(l) 

 
3. Single Displacement Reactions: one element displaces a similar element in a compound 
 
A + BX à B + AX 

Ex: Replacement of a METAL by a METAL (Balance the following equation) 
 Al(s) +     Pb(NO3)2(aq) à  Pb(s) +       Al(NO3)3(aq) 
Ex: Replacement of HYDROGEN in H2O by a METAL (Balance the following equation) 
 Na(s) +      H2O(l) à NaOH(aq) + H2(g) 
Ex: Replacement of HYDROGEN in acid by a METAL (Balance the following equation) 
 Mg(s) +       HCl(aq) à     H2(g) +        MgCl2(aq) 
Ex: Replacement of HALOGENS (Balance the following equations) 



 Cl2(g) +       KBr(aq) à      KCl(aq) +  Br2(l) 
 F2(g) +       NaCl(aq) à      NaF(aq) + Cl2(s) 
 
4. Double-Displacement Reactions: The ions of 2 compounds exchange places in an aqueous 
solution to form 2 new compounds 
 
AX + BY à AY + BX 

Ex: Formation of a Precipitate (Balance the following equation) 
 KI(aq) +       Pb(NO3)2(aq) à    PbI2(s) +  KNO3(aq) 
Ex: Formation of a Gas (Balance the following equation) 
 FeS(s) +        HCl(aq) à        H2S(g) +        FeCl2(aq) 
Ex: Formation of Water (Balance the following equation) 
 HCl(aq) + NaOH(aq) à     NaCl(aq) +   H2O(l) 

 
5. Combustion Reactions: A substance combines with OXYGEN, releasing a large amount of 
energy in the form of heat and light. (Balance the following equations) 

Ex:  H2(g) +       O2(g) à H2O(l) 
 C3H8(g) +  O2(g) à CO2(g) + H2O(g) 

  



Sample AP-Style Questions (please show all work on a separate piece of paper) 

 

 
  



 

 
  



 

 

 



 
  



 
  



 

 

 
  



 


