
 
Bishop Moore AP Chemistry Summer Assignment 

June 2017 
 
Future AP Chemistry Student, 
 
Welcome to AP Chemistry.  In order to ensure the best start for everyone next fall, I have 
prepared a summer assignment that reviews basic chemistry concepts some of which 
you may have forgotten you learned.  For those topics you need help with there are a 
multitude of tremendous chemistry resources available on the Internet.  With access to 
hundreds of websites either in your home or at the local library, I am confident that you 
will have sufficient resources to prepare adequately for the fall semester. The reference 
text book as part of AP course is “Chemistry: The Central Science” by Brown LeMay 
14th Edition for AP.  
 
Much of the material in this summer packet will be familiar to you.  It will be important 
for everyone to come to class the first day prepared.  While I review throughout the 
course, extensive remediation is not an option as we work towards our goal of being 
100% prepared for the AP Exam in early May.  There will be a test covering the basic 
concepts included in the summer packet during the first or second week of school.   
 
You may contact me by email: (eliasonn@bishopmoore.org) this summer. I will do my 
best to answer your questions ASAP.     
 
I hope you are looking forward to an exciting year of chemistry.  You are all certainly 
excellent students, and with plenty of motivation and hard work you should find AP 
Chemistry a successful and rewarding experience. 
 
Finally, I recommend that you spread out the summer assignment.  Please do not try to 
complete it all in the final week of the summer.  Chemistry takes time to process and 
grasp at a level necessary for success in AP Chemistry.  Remember, AP Chemistry is an 
equivalent course to Introductory Chemistry in college.  Taking a college level course 
in high school is difficult, requires dedication, and is a great investment in your 
education so prepare yourself and arrive ready to learn. 
 
 Important information:  
• The Summer Assignment will receive a GRADE on the 

first day of class – August 9.  You will be allowed to show 
me your work by sending via email, on paper, or directly on 
your iPad. Then your effort to fix/grade your own work will 
receive a second grade by the end of week 2 of the course. 

• The course grade will mainly depend on your performance in tests and labs.  
Do not expect any grade curves.  You will be given opportunities which you 
must strive to perform well and achieve the desired grade.  

• Over the summer, purchase a Barron’s AP Chemistry book (this will be an 
important resource during the semester). 

 
Have a great summer and enjoy the chemistry review. 
 
Mr. Eliason 
eliasonn@bishopmoore.org 
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Answer the following questions in your own pen!   You may alter the document to fit your work so that 
the answer and work are together.  When you do NOT understand a question make a note of what you 
do NOT understand or what is stopping you from answering the question. DO NOT COPY ANSWERS 
FROM THE INTERNET OR EACH OTHER! I Would much rather you get some things or even many 
things wrong so we know where we need to start and what we can review quickly before progressing to 
new topics. During the first week I will expect you to be ready to share your answers and be able to 
check that you have attempted the questions and that your answers are different from your neighbors. 
 
Demonstrate that you understand Significant Figures Rules by completing the following Quiz. 
 
Significant Figures Quiz 
 
 
The addition/subtraction Rule says round the ________________ answer to the 
______________________________ place value of the original measurements 
 
 
The multiplication/division Rule says round the ________________answer to the 
___________________________________ number of 
____________________________________________ in the original measurements 
 
*Significant Figures Rules only apply to measured values. 
 
Please show your work using the underline or circle method.  Remember that significant figures rules 
only apply to measurements not exact numbers. C is the calculator answer and SF is the answer reached 
when applying Significant Figures Rules. 
 
 

23.10 g   15,000 ml  0.167 cm  4.987 g 
+ 0.473 g  - 21.13 ml  + 1670 cm  - 0.743 g 

 
C = 23.573   14978.87  1670.167  4.244 
 
SF= 
 
 
 
 3.01 g   4.70 cm  2.010 mol  0.72 L 
 ÷ 0.021 ml  x 3.3 cm  ÷ 0.87 L   x 1.50 mol/L 
 
C=  143.3333333  15.51  2.310344828  1.08 
 
SF= 
 
 
 

250 lbs   231 lbs   $1400    150 miles 
÷ 4.0 in2   ÷ 2 students  ÷1 week   ÷ 4 days 

 
C =  62.5   115.5   1400   37.5 
 
SF= 
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1. Use Dimensional Analysis (cancel units) method to convert the following: Show the 
Conversion Factor(s)! 

 
a.  515 m   X   __________________=   ___ miles 
 
b. 200 in X  _____________________ =   ____ meters 
 
c. 325 days X  __________________________=   _____ seconds 
 
d. 20 gallons X  ___________________________= _____ ml2 
 
2.  Molar Conversions – Solve the following problems. 
 
     a) How many molecules are there in 1.5 moles of water? 
 
 
      b) How many hydrogen atoms are in 1.5 moles of water? 
 
 
      c) How many moles of sulfuric acid are in 245 grams of sulfuric acid? 
 
 
      d) What mass is present in 2.5E23 molecules of methane CH4? 
 
 
      e) What is the volume of 0.75 mol of CO2 at STP? 
 
 

2. Classify each of the following as units of mass, volume, length, density, energy, or 
pressure. 

  a.mg             b. mL          c. cm3         d.  mm         e. kg/m3               f.  kJ          g.  atm     h. cal 
 

 
3. What is the concept that explains that water is always H2O and cannot be H2O2? 

 
 
 
 
 
 
 

4. Solve the following Empirical Formula problems. (Empirical Formula Steps  
1. Go to moles, 2. Divide by smallest moles, 3. Get whole numbers) 
 

A sample is analyzed as containing 24.09 grams of potassium, 0.308 moles of manganese, and 7.42 x 10
23

 
atoms of oxygen.  What is the empirical formula? 

  
  
  
Samples of a compound are found to be 27.91% Fe, 24.08% S, and 48.01% O. 
      Can you figure out the empirical formula of the anion based on your knowledge of nomenclature? 
  
  
A certain compound is known to have a molecular weight slightly under 320 grams.  If a sample contains 
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0.226 moles of aluminum, 8.21 grams of carbon, and 21.6 grams of oxygen, what is the molecular 
formula? 
  
  
  
 
 
A sample of a complex organic protein contains 8.60 x 10

22
 atoms of carbon,  1.89 x 10

23 
atoms of 

hydrogen, 5.16 x 10
22

 atoms of oxygen, and  2.58 x 10
22 

atoms of nitrogen.  This 4.000-gram sample is 
known to be 0.007140 moles.   

  
   A)  What is the empirical formula of this compound? 

 
5. Some laboratory experiments are performed  at 55˚C.  Express this temperature 

in: 
a. ˚F 
b. K 

 
6. 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/cm3. What is the diameter of the cylinder?  (the volume of 
cylinder is given by π r2h, where r is the radius and h is the length) 

 
7. How many significant figures are in each of the following? 

a. 1.92 mm               b.  0.030100 kJ          c. 6.022 x1023 atoms 
d. 460.00 L               e. 0.00036 cm3           f. 100 m 
g. 1001  s                  h. 0.001   ml             i. 0.0101 g 

 
8. Record the following in correct scientific notation: 

a. 350,000,000 cal 
b. 0.0000721 mol 
c. 0.0000000809 Ǻ 
d. 765,400,000,000 atoms 

 
9. Give the chemical symbols for the following elements: 

a. Carbon            b. sulfur             c. Titanium          d. Nitrogen    e. Helium   
f. Krypton          g. Fluorine          h. Scandium         I. Arsenic  

      
 

10. Write the name for each of the elements symbols:  
a. Na      b. Au            c. Ag            d. Sn              e. Fe             f. Hg           g. K 
 

11. Label each of the following as either a physical process or a chemical process.  
a. corrosion of aluminum metal. 
b. Melting of ice. 
c. Pulverizing an aspirin. 
d. Digesting a candy bar. 
e. Explosion of nitroglycerin. 
f. Milk turning sour. 
g. Burning of paper. 
h. Forming of frost on a cold night. 
i. Bleaching of hair with hydrogen peroxide. 
j. A copper wire is hammered flat. 
 

12. Calculate the mass of O2 produced if 83.450 g potassium chlorate is completely 
decomposed by heating in presence of a catalyst ( Manganese dioxide). 
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13. Write the formula of the following compounds? (Use criss- cross method) 
                 a. Calcium sulfate.                 b. Ammonium Phosphate       c. Lithium Nitrite                     
 
                d. potassium perchlorate.        e. Barium Oxide               f. Zinc sulfide. 
 
                g. Sodium Perbromate              I. Calcium Iodide           J. Aluminum Carbonate. 

14. Convert 6.75 atm to: (Using factor-labeling dimensional analysis method)  
 

a. mm Hg       b. pascals 
     
   

15. Explain how atomic size, ionization energy and electron affinity change as move across a 
Period or down a Group 

 
 
 
 

16. Explain how increasing ionization energy and increasing electron affinity relate to 
reactivity as metals or nonmetals 

 
 
 
 
 
 
 

17. Define the words: atomic number, atomic mass, mass number, molecular formula, 
structural formula, empirical formula, isotopes, cation, anion, and metalloid. 

 
18. Determine number of protons and neutrons in each of the following. 

 
a.  K19

39              b. 23
11Na.               c. 208

82Pb                  d. 33
15P 

 
19. 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? 
 

? 
 

                                                                                                                                          
20. List the following as mixture, diatomic molecule, molecular compound, ionic compound 

or element. 
 
a. F2         b. Cl2        c. C        d. NaCl       e. KF     
  
 
f. CO2         g. H2            h. Ag           i. Rust (Fe2O3)        j. MgO        
  
k. O2        l. K2CO3    
 

 
21. State the contribution of the following chemist in one catch phrase. 

a. Democritus    b. Mendeleev      c. J.J Thompson     d. Millikan       
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22. What is the difference between a. Chlorine and Chloride?    b. Sodium atom and sodium 
ion. Draw the Bohr diagram for each. 

 
 

 
 
 
23. What data supports Quantum mechanical model over the shell atomic model?  

 
 
 

24. In an experiment, a student gently heated a hydrated copper compound to remove the 
water of hydration. The following data was recorded: 

1. Mass of crucible, cover, and contents before heating 23.40 g. 
2. mass of empty crucible and cover                                18.82 g. 
3. mass of crucible, cover, and contents after heating to constant mass    20.94 g. 

Calculate the grams and moles of water in the compound  
Calculate the experimental percent of water in the compound.        

 
25. How do you distinguish: 

a. An element from a compound. 
b. An element from a mixture. 
c. A true solution from a heterogeneous mixture. 

 
 

26. An extensive property is one that depends on the amount of the sample. Which of the 
following properties are extensive? 
a. volume     b. density     c. temperature     d. energy      e. melting 
point.    F. pressure 

 
27. Name the 5 types of general inorganic reactions with example of each? 

a. Synthesis/Combination 
b. Decomposition 
c. Single Replacement 
d. Double Replacement 
e. Combustion 

 
28. Define Acid, base and salt? Give some examples of each. 

 
 
 

 
29. Make a particle drawing showing the molecules the react in form in the Combination 

reaction to form ammonia. 
N2   +   H2  →    NH3 
 
 
 

30. What mass of copper is required to replace silver from 5.250g of silver nitrate dissolved 
in water? 

                      Cu(s)   +  AgNO3(aq)   →  Cu(NO3)2   + Ag 
                  
31. Write the chemical formulas for the following compounds:  

a. Calcium Carbonate        b. Ammonium Phosphate      
c. Sodium Chloride              d. Sodium Oxide  
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e. Calcium Sulfate             f.  Sodium Nitrite     
g.  Magnesium Acetate       h.  Potassium cyanide 
i. Zinc(II) Nitrate         j. Iron(III) Phosphate      

 
32. Define   a.  Law of conservation of mass.      b. Law of multiple proportion. 

 
33. Strontium consists of four isotopes with masses and their percent abundance of 83.9134 

amu ( 0.5%), 85.9094 amu (9.9%) , 86.9089 amu (7.0 %) , and 87.9056 amu (82.6 %). 
Calculate the average atomic mass of Sr ? 

 
 

34. Mercury has an atomic mass of 200.59 amu. Calculate the  
a. Mass of 3.0 x 1010 atoms. 
b. Number of atoms in one nanogram of Mercury 

 
35. Convert the following to moles 

a. 6.0 x 10 5g of Hydrazine (N2 H4), a rocket propellant. 
 
36. The molecular formula of morphine, a pain-killing narcotic, is C17H19NO3. 

a. What is the molar mass? 
b. What fraction of atoms in morphine is accounted for by carbon? 
c. Which element contributes least to the molar mass?  

 
37. Complete the list of ionic compounds ( name or formula) 

a. Cupric Hydroxide 
b. Strontium Chromate 
c. Ammonium Perchlorate 
d. NaHCO3 
e. Fe2 (CO3)3 
f. Sodium Hydroxide 
g. Potassium Chloride 

 
38. 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? 

 
39. Determine the formula weight for the following: 

 
a. N2O5         b. Ca(HCO3)2        c.   CuSO4. 2 H2O 

 
40.  Calculate the percentage by mass of the following compounds:  

a. SO3             b. CH3COOCH3          c. Ammonium Nitrate. 
 

41. Determine the empirical formula of the compounds with the following compositions by 
mass: 

a. 10. 4 % C, 27. 8% S , 61. 7 % Cl 
b. 21.7 % C, 9.6 % O, and 68.7 % F 
 

42. Arsenic reacts with chlorine to form a chloride. If 1.587 g of arsenic reacts with 3.755 g 
of chlorine, what is the simplest formula of the chloride? 

 
43. Vanillin, a flavoring agent, is made up of carbon, hydrogen, and Oxygen atoms. When a 

sample of Vanillin weighing 2.500g burns in Oxygen, 5.79 g of carbon dioxide and 1.18 
g of water are obtained.  What is the empirical formula of Vanillin? 
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44. What is the molecular formula of each of the following compounds? 
 

a. empirical formula CH2 , molar mass =84g/mol. 
b. Empirical formula NH2Cl, Molar mass = 51.5 g/ Mol 

 
 

45. Determine the empirical and molecular formula of each of the following substances: 
a. Ibuprofen, a headache remedy contains 75.6 % C, 8.80 % H , and 15.5 % O 

by mass and has a molar mass about 206 g/mol. 
b. Epinephrine( adrenaline) a hormone secreted into the bloodstream in times 

of danger or stress contains 59% C, 7.1% H, 26.2% O, and 7.7% N by mass, 
its MW is about 180 amu.  
 

46. Write balanced chemical equations for the reactions of sodium with the following 
nonmetals to form ionic solids. a. Nitrogen             b. Oxygen              c. 
Sulfur                   d. Bromine                 

 
47. Write a balanced equation for the following: 

a. Reaction of boron trifluoride gas with water to give liquid hydrogen fluoride 
and solid boric acid,(H3BO3). 

b. Reaction of magnesium oxide with Iron to form Iron (III) Oxide and 
Magnesium. 

c. The decomposition of dinitrogen oxide gas to its elements. 
d. The reaction of calcium carbide solid with water to form calcium hydroxide 

and acetylene (C2H2) gas. 
e. The reaction of solid calcium cyan amide (CaCN2) with water to from 

calcium carbonate and ammonia gas. 
f. Ethane burns in air (Oxygen). 
g. Hydrogen reacts with oxygen to from Water. 
h. Nitrogen gas reacts with Hydrogen to form Ammonia. 
i. Hydrogen reacts with Iodine gas to form Hydrogen Iodide. 
j.  Sodium reacts with Iodine gas to form Sodium Iodide. 
k. Sodium Oxide reacts with water to form sodium hydroxide and hydrogen. 
l. Carbon dioxide combines with water to form carbonic acid. 
m. Magnesium and nitrogen gas combine to form magnesium nitride. 
n. Conc. Hydrochloric acid reacts with Conc. Sodium hydroxide to form 

sodium chloride and water. 
 

48.  DEFINE limiting reagent, theoretical yield , and actual yield? 
 
49. Sodium hydroxide reacts with carbon dioxide as follows: 

 
2 NaOH(s)  +  CO2 (g)  → Na2CO3 (s)  +  H2O(l) 
  
Which reagent is the limiting reactant when 2.85 mol of sodium hydroxide and 2.00 mol 
carbon dioxide are allowed to react? How many moles of sodium carbonate can be 
produced? How many moles of the excess reactant remain after the completion of the 
reaction? 
 

50. WHEN  benzene (C6H6) reacts with bromine (Br2) bromobenzene (C6H5Br) is obtained: 
           C6H6   +  Br2  →  C6H5Br   +    HBr 
 

a. What is the theoretical yield of bromobenzene in this reaction when 60.0g 
of benzene reacts with 130.0 g of bromine?   
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b. B. If the actual yield of bromobenzene was 113.4 g, what was the 
percentage yield? 

 
 
 

51. One way to remove Nitrogen Oxide (NO) from smokestack emissions is to react it with 
ammonia:   

4 NH3  (g) +   6 NO (g)  -------->  5 N2 (g)   +  6 H2O (l)    
   

Fill in the blanks below: 
 

a. 12.3 mol of NO reacts with _____ mol of ammonia. 
b. 5.87 mol NO yields _______ mol nitrogen. 

 
52. Chlorine and Fluorine react to form gaseous chlorine trifluoride. You start with 1.75 mol 

of chlorine and 3.68 mol of fluorine. 
a. Write the balanced equation for the reaction. 
b. What is the limiting reactant? 

 
53. To prevent a condition called the “bends”, deep sea divers breathe a mixture containing, 

in mole percent, 10.0% O2, 10.0% N2 , and 80.0% He. 
a. Calculate the molar mass of this mixture. 
b. What is the ratio of the density of this gas to that of pure Oxygen? 

 
54. When Hydrogen sulfide gas, H2S, reacts with oxygen, Sulfur dioxide gas and steam are 

produced. 
a. Write the balanced chemical equation for this reaction. 
b. How many liters of sulfur dioxide would be produced from 4.0 l of Oxygen? 

Assume 100% yield and that all gases are measured at the same temperature 
and pressure. 

 
55. Name the following:   a. CO2        b. P4S10       c. NI3      
56.  

 
 d. PCl5        e. CCl4       f. SF6        g. CH4 
 

 
h. C2H6       i. C3H8 

 
 

57. Which of the following statements are always true?  Never true?  Not always true? 
a. A compound with the molecular formula C6H6 has the same simplest 

formula. 
b. The mass percent of copper in CuO is less than in Cu2O. 
c. The limiting reactant is the one present in the smallest number of grams. 
d. Since C3H6O3 and C6H12O6 reduce to the same formula, they represent the 

same compound. 
 
58. A sample of carbon dioxide gas, CO2 (g), occupies a volume of 5.75 L at 0.890 atm.  If 

the temperature and the number of moles remain constant, calculate the volume when the 
pressure 

a. increased to 1.25 atm 
b. decrease to 0.350 atm 
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59. A nitrogen sample at 30˚C has a volume of 1.75L.  If the pressure and the amount of gas 
remain unchanged, determine the volume when: 

a. The Celsius temperature is doubled 
 

60. On a warm day, an amusement park balloon is filled with 47.8 g He.  The temperature is 
33˚C and the pressure in the balloon is 2.25 atm.  Calculate the volume of the balloon. 

 
       62. What is an Activity series of metal? How does it help us in studying properties of               
elements. 
 
         
 
        63. Identify each of the following as being most like an observation, a law, or a theory. 

a. All coastal areas experience two high tides and two low tides each day. 
b. The tides in Earth’s oceans are caused mainly by the gravitational attraction of 

the moon. 
c. Yesterday, high tide in San Francisco Bay occurred at 2.43 a.m. and 3.07 P.m. 
d. Tides are higher at the full moon and ne moon than at other times of the month. 

       
        64. Define the terms: Exothermic, endothermic reactions?         

 
    
        65.  What is a solute and solvent? Define Molarity, Molality. 

  
        66. Calculate the molarity of a solution that contains 0.0345 mol NH4Cl in exactly 400 ml of  
   solution? 
 
        67. Calculate the molarity of a solution that contains 20.0grams of sodium hydroxide in 

  200ml?  What is the concentration of HCl if the 20.05 ml of HCl requires 16.54 ml of 
the NaOH solution for neutralization? 

 
 
        68. How many grams of solute are present in 50.0 ml of 0.360 M sodium chloride? 

 
        69. The compound adrenaline contains 56.7 % C, 6.56 % H, 28.37% O and 8.28 % N by  
   mass. What is the empirical formula for adrenaline? 
 
        70. DDT, an insecticide harmful to fish, birds, and humans, is produced by the following 

 reaction: 
 

           2C6H5Cl   +  C2HOCl3  →  C14H9Cl5   + H2O 
      Chloro benzene    Choral             DDT 
 
 
If 1142 g of chlorobenzene is reacted with 485 g of chloral.  
 

a. What mass of DDT is formed? 
b. Which reactant is limiting? Which is in excess? 
c. What mass of excess reactant is left over? 
d. If the actual yield of DDT is 200.0 g, what is the percent yield? 

 
 
 
 
 



0
1

 
 

Pa
ge
11

 

 
 
 
 
 
 
 

Complete the following table: 

Symbol 
Number of 

protons in the 
nucleus 

Number of 
neutrons in 
the nucleus 

Number of 
electrons Net charge 

 33 42  3+ 
−2128

52Te    54  

 16 16 16  

 81 123  1+ 

Pt195
78      

 
 
You MUST know the charges of the monatomic cations and anions. 
You Must know the charges of the polyatomic ions.   
 
                                                     Common monoatomic ions 
I)               Name ( Ion)                                Symbol( Ion)           

a) Sodium 
b) Potassium 
c) Cesium 
d) Beryllium 
e) Calcium 
f) Strontium 
g) Barium 
h) Gallium 
i) Aluminum 
j) Nitrogen 
k) Arsenic 
l) Bismuth 
m) Oxygen 
n) Fluorine 
o) Chlorine 
p) Bromine 
q) Iodine 

                         Common ions of transition elements 
          Ion Name                                             Ion Symbol 
a) Chromium(III) 
b) Manganese(II) 
c) Iron(II) or Ferrous 
d) Iron(III) or Ferric 
e) Cobalt(II) 
f) Nickel(II) or nickel 
g) Copper(II) or Cupric 
h) Zinc 
i) Silver 
j) Cadmium 
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k) Mercury(II) or mercuric 
 
                                       
 
 
 
 
                
Common Polyatomic Ions 
     Name                                         Formula                          Name                         Formula 
a) Acetate                                                                              b) Ammonium 
c) Carbonate                                                                          d) Chlorate 
e) Chlorite                                                                             f) Chromate 
g) Cyanide                                                                            h) Dichromate 
i) Dihydrogen Phosphate                                                      j) Dihydrogen Phosphate 
k) Hydrogen Carbonate                                                        l) Hydrogen Sulfate 
m) Hydrogen Sulfite                                                             n) Hypochlorite 
o) Hydroxide                                                                         p) Nitrate 
q) Nitrite                                                                                r) Oxalate 
s) Perchlorate                                                                         t) Permanganate 
u) Perioxide                                                                            v) Phosphate 
w) Sulfate                                                                               x) Sulfite 
y) Thiosulfate 
                
 
Common Acids                Formula                       Common Acids          Formula                        

Hydrochloric Acid                                            Phosphoric acid                                         
Carbonic acid                                                   Sulfurous Acid 
Nitrous acid                                                      Sulfuric Acid 
Nitric Acid                                                        Hypochlorous Acid 

       Chlorous Acid                                                   Chloric Acid                                                               
Perchloric acid 

         PART ONE 
Make flashcards and memorize the names, symbols and charges of the common ions 
listed below.  
 

Names, Formulas, and Charges of Some Common Polyatomic Ions 
NH4

+ Ammonium SO4
2- Sulfate FO- Hypofluorite 

C2H3O2
- Acetate HSO4

- Hydrogen sulfate ClO- Hypochlorite 
CO3

2- Carbonate SO3
2- Sulfite ClO2

- Chlorite 
HCO3

- Hydrogen carbonate HSO3
- Hydrogen sulfite ClO3

- Chlorate 
C2O4

2- Oxalate S2O3
2- Thiosulfate ClO4

- Perchlorate 
CN- Cyanide HS- Hydrogen sulfide BrO- Hypobromite 
OCN- Cyanate OH- Hydroxide BrO3

- Bromate 
SCN- Thiocyanate O2

2- Peroxide BrO4
- Perbromate 

NO2
- Nitrite CrO4

2- Chromate IO- Hypoiodite 
NO3

- Nitrate Cr2O7
2- Dichromate IO3

- Iodate 
PO4

3- Phosphate MnO4
- Permanganate IO4

- Periodate 
HPO4

2- Hydrogen phosphate MnO4
2- Manganate     
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H2PO4
- Dihydrogen phosphate         

  
Names, Formulas, and Charges of Some Common Ions 

Al3+ Aluminum Au3+ Gold (III) or auric Fe3+ Iron (III) or ferric 
H- Hydride Sn2+ Tin (II) or stannous Co2+ Cobalt (II) or cobaltous 
Mn2+ Manganese (II) Sn4+ Tin (IV) or stannic Co3+ Cobalt (III) or cobaltic 
Ni2+ Nickel (II) Pb2+ Lead (II) or plumbous Cu+ Copper (I) or cuprous 
Zn2+ Zinc Pb4+ Lead (IV) or plumbic Cu2+ Copper (II) or cupric 
Cd2+ Cadmium Cr2+ Chromium (II) or 

chromous Hg2
2+ Mercury (I) or mercurous 

Ag+ Silver Cr3+ Chromium (III) or chromic Hg2+ Mercury (II) or mercuric 
Au+ Gold (I) or aurous Fe2+ Iron (II) or ferrous     
  
 

PART THREE 
Start learning the following special case examples of reaction types.   
 
Synthesis: 
 
Metal oxide  +  water  à  metal hydroxide    MgO     +    H2O  à  Mg(OH)2 
 
Nonmetal oxide  +  water  à  acid (polyatomic) CO2  +  H2O  à  H2CO3 
 
Decomposition: 
  
Metal carbonate  à  metal oxide  +  carbon dioxide  Cs2CO3  à  Cs2O  +  CO2 
 
Metal hydroxide  à  metal oxide  +  water   2 LiOH  à  Li2O  +  H2O 
 
Metal chlorate  à  metal chloride  +  oxygen gas  2 LiClO3  à  2 LiCl  +  3 O2 

Acid/Base Reactions 
 
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 àsalt+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 
 

PART FOUR 
Read/review textbook chapters 1 through 4. 
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AP Chemistry Summer Assignment – Stuff You Need to Memorize! 
 

1. Rules for Naming Acids 
a. 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”. 
 For example: HCl: Cl- is chloride, so HCl = hydrochloric acid 
b. 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”. 
 For example: ClO2

- is the chlorite ion, so HClO2 = chlorous acid 
c. When the anion name ends in –ate, te acid name is the stem of the anion with the suffix –

ic, followed by the word “acid” 
 For example: ClO3

- is the chlorate ion, so HClO3 = chloric acid 
d. When the anion name begins with per-, the acid name begins with per- and the stem of 

the anion has the suffix –ic and it is followed by the word “acid” 
 For example: ClO4

- is the perchlorate ion, so HClO4 = perchloric acid 
2. Rules for Naming Ionic Compounds 

a. Balance charges – charges should always = 0 
b. Cation is always written first (in name and in formula) 
c. Change the ending of the anion (if an element) to –ide.  If a polyatomic ion, the ion name 

does not change. 
3. Solubility Rules 

a. All compounds containing alkali metal cations or the ammonium ion are soluble. 
b. All compounds containing NO3

-, ClO4
-, ClO3

-, and C2H3O2
- anions are soluble. 

c. All chlorides, bromides, and iodides are soluble except those containing Ag+, Pb2+, or 
Hg2+. 

d. All sulfates are soluble except those containing Hg2+, Pb2+, Sr2+, Ca2+, or Ba2+.  
e. All hydroxides are insoluble, except compounds of the alkali metals, ammonium, Ca2+, 

Sr2+, or Ba2+. 
f. All compounds containing PO4

3-, S2-, CO3
2-, and SO3

2- are insoluble, except compounds 
of the alkali metals or ammonium. 

4. Rules for Determining Oxidation Number 
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. 

1. The oxidation number of any uncombined 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 fluorine (where it 

will be +2) or it is in a peroxide (where it will be -1). 
6. The oxidation state of hydrogen in most of its compounds is +1 unless it is combined 

with a metal, in which case it will be -1. 
7. In compounds, the elements of Groups 1 and 2, as well as aluminum have oxidation 

numbers of +1, +2, and +3, respectively. 
8. The sum of the oxidation numbers of all atoms in a neutral compound is 0. 
9. The sum of the oxidation numbers of all atoms in a polyatomic ion is equal to the 

charge of the ion. 
 
 

5. Variable Valences for Transition Metals 
 

Element Name Symbol Charge Stock Name Classical Name 

Chromium Cr +2 
+3 

Chromium (II) 
Chromium (III)  

Manganese Mn +2 
+3 

Manganese (II) 
Manganese (III)  

Iron Fe +2 
+3 

Iron (II) 
Iron (III) 

Ferrous 
Ferric 

Cobalt Co +2 
+3 

Cobalt (II) 
Cobalt (III)  
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Copper Cu +1 
+2 

Copper (I) 
Copper (II) 

Cuprous 
Cupric 

Lead Pb +2 
+4 

Lead (II) 
Lead (IV) 

Plumbous 
Plumbic 

Mercury Hg +1 
+2 

Mercury (I) 
Mercury (II) 

Mercurous 
Mercuric 

Tin Sn +2 
+4 

Tin (II) 
Tin (IV) 

Stannous 
Stannic 

Gold Au +1 
+3 

Gold (I) 
Gold (III)  

Silver Ag +1 
+2 (rarely) 

Silver 
Silver (II)  

Bismuth Bi +3 
+5 

Bismuth (III) 
Bismuth (V)  

Antimony Sb +3 
+5 

Antimony (III) 
Antimony (V)  

Cadmium Cd +s Cadmium  
Zinc Zn +2 Zinc  

 
 
 
6. Polyatomic Ions 

Name Symbol Charge 
Ammonium NH4

+  +1 
Acetate C2H3O2

-  -1 
Bromate BrO3

-  -1 
Chlorate ClO3

-  -1 
Chlorite ClO2

-  -1 
Cyanide CN- -1 
Dihydrogen phosphate H2PO4

-  -1 
Hypochlorite ClO- -1 
Hydrogen carbonate  
(bicarbonate) HCO3

-  -1 

Hydrogen sulfate 
(bisulfate) HSO4

-  -1 

Hydrogen sulfite 
(bisulfite) HSO3

-  -1 

Hydroxide OH- -1 
Iodate IO3

-  -1 
Nitrate NO3

-  -1 
Nitrite NO2

-  -1 
Perchlorate ClO4

-  -1 
Permanganate MnO4

-  -1 
Thiocyanate SCN- -1 
Carbonate CO3

2-  -2 
Chromate CrO4

2-  -2 
Dichromate Cr2O7

2-  -2 
Oxalate C2O4

2-  -2 
Selenate SeO4

2-  -2 
Sulfate SO4

2-  -2 
Sulfite SO3

2-  -2 
Phosphate PO4

3-  -3 
Phosphite PO3

3-  -3 
Silicate SiO4

4-  -4 
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