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AP Chemistry Summer Work 
Dear Prospective AP Chemistry Student,  

 

Welcome to AP Chemistry! This is a college level course offered to meet the needs of our more able 

students. The text, labs, demos, and other materials are selected from those presently used at our nation's top 

colleges and universities. The class is a second year chemistry course for high school students, and is one year in 

length. Emphasis is directed towards topics covered during a first year college chemistry course. You should 

expect this class to be SIGNIFICANTLY more difficult than your first chemistry class. 
The goal of this course is for students to understand chemistry to the extent that they are able to pass the AP 

chemistry exam given each May. Students enrolled in AP Chemistry are strongly urged to take the AP exam. Each 

college has their own rules and regulations about credits received upon passing the AP exam, and you should 

investigate your major and college at https://apstudent.collegeboard.org/creditandplacement.  

Specific goals for this course include: 1) the establishment of a regime of study which will cover, as 

thoroughly as possible, the topics presented in the text before the May exam, 2) the acquisition of adequate 

knowledge and understanding to permit students to pass the AP Chemistry exam, 3) the further development of the 

ability to perform college level laboratory experiments.  

Students in the course are expected to spend approximately twice as much time studying outside of class as 

students enrolled in the first year high school chemistry course. An hour of homework each night including 

weekends can often be expected. In addition, study sessions will occur intermittently at lunch or after school and 

some lab experiments may require extra time outside of class in order to complete them.  

I appreciate your willingness to pursue this class. Your decision to take it cannot be made without your 

having considered how it might impact you as well as your GPA. You must realize that the goal of AP Chemistry is 

to provide you the opportunity to be successful in learning the content and applications of first year college 

chemistry. If you are allowed to take this class when you are unprepared or ill motivated, it can have a negative 

impact on you. You must consider how the following will either help or hinder your efforts:  

-Do you work an outside job? How many hours do you work?  

https://cnx.org/contents/havxkyvS@9.423:uXg0kUa-@4/Introduction


-Are you heavily involved in extracurricular activities?  

-How many other AP classes do you want to take concurrently?  

This course meets its goal by transferring more of the responsibility for learning onto you, the student. This helps 

free the time necessary for preparing and evaluating your laboratory work.  

All of the information should be review from your Chemistry course, and is essential to your success in AP 

Chemistry. Accomplishing the challenges of AP Chemistry can be exhilarating! You must not only have the skills 

to do well, but you should also probably enjoy the subject you're studying.  

If you have any questions throughout the summer, I am available by email, and would be happy to help 

you. My email is awohlrab@ocsdnj.org,  I look forward to embarking on this experience with all of you, and will 

see you next year.  

Sincerely,  

 

Dr. Aaron Wohlrab 

AP Chemistry Teacher 

“There are no shortcuts to any place worth going!” 

 

 

SO WHAT IS THE SUMMER WORK? All work should be done neatly and clearly. All work for every problem 

including units throughout is necessary for AP.  

 

1. Memorize common ions and charges.  You’ll find these at the end of the packet in the “Resources” section.  

2. Memorize the strong acids and bases. 

3. Read and review and topics in the online textbook that you may have forgotten.   

4. Complete the practice problems provided.   

5. Complete the Mass spectrometry activity (after the practice problems) 

 

 

 

Openstax Online Textbook: Chemistry Table of Contents 

1) Essential Ideas  

2) Atoms, Molecules, and Ions  
3) Composition of Substances and Solutions  

4) Stoichiometry of Chemical Reactions  

5) Thermochemistry  

6) Electronic Structure and Periodic Properties of Elements  

7) Chemical Bonding and Molecular Geometry  

8) Advanced Theories of Covalent Bonding  

9) Gases  

10) Liquids and Solids  

11) Solutions and Colloids  

12) Kinetics  

13) Fundamental Equilibrium Concepts  

14) Acid-Base Equilibria  

15) Equilibria of Other Reaction Classes  

16) Thermodynamics  

17) Electrochemistry  

18) Representative Metals, Metalloids, and Nonmetals  

19) Transition Metals and Coordination Chemistry  

20) Organic Chemistry  

21) Nuclear Chemistry  
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Chapter 1 

 

1. List the number of significant figures in the following number: 

 

a) 0.004005      ________  

b) 34.00     ________  

c) 30,040,000    ________   

d) 25.00500   ________ 

e) 3.00 x 1014  ________   

f) 0.00007    ________  

g) 0.000070000   ________      

h) 0.004500                ________

     

2. Perform the following operations and report answer with the correct number of significant figures. 

 

a) 2.05 x .0005  =  ________   

b) 542.01/.042   =  ________ 

c) 2.51  +  .2   =   ________   

d) 0.00451 - 0.003  =   ________ 

 

3. Convert from Scientific notation the following: 

 

a)  2.51 x 108 =  ________________           b)  6.20 x 10-5 = ________________ 

 

4. Convert the following to scientific notation: 

 

a)  .004050  = ________________           b)  6,000,000 = ________________ 

 

Chapter 2 

 

5. Classify the following compounds as ionic or molecular (covalent). 

a) CaCl2  _______________ 

b) CO2 _______________ 

c) H2O  _______________ 

d) Na2SO4  _______________ 

e) K2O _______________ 

f) CH4  _______________

 

6. Classify the following compounds as binary ionic or ternary ionic (polyatomic ionic). 

 

a) KOH    _______________ 

b) CoO   _______________ 

c) Fe(NO3)2    _______________ 

d) MgH2   _______________ 

e) Cs2S   _______________ 

f) Na2Cr2O7  _______________

 

 

7. Write the names or formulas for the following ions. 

a) Ca2+   __________________ 

b) O2-    __________________ 

c) H+    __________________ 

d) H-   __________________ 

e) Fe3+   __________________ 

f) CO3
2-   __________________ 

g) NH4
+   __________________ 

h) NO3
-  __________________ 

i) acetate ion   __________________ 

j) phosphide ion  __________________ 

k) phosphate ion  __________________ 

l) iron(II) ion __________________ 

m) hydronium ion __________________ 

n) nickel(II) ion  __________________ 

o) sodium ion  __________________ 

p) sulfate ion __________________ 

q) sulfite ion  __________________ 

r) sulfide ion  __________________

 



8. Write the name or formula for the following binary ionic compounds. Be sure to use a Roman numeral if 

necessary.  

 

a) KBr   _________________ 

b) V2O5   _________________ 

c) cobalt(III) oxide _________________ 

d) barium phosphide  _________________ 

e) cadmium nitride  _________________ 

f) Cu3P  _________________ 

 

9. Write the name or formula for the following polyatomic ionic compounds. Be sure to use a Roman numeral 

if necessary.  

 

a) calcium nitrite   _________________ 

b) BaSO4  _________________ 

c) silver acetate _________________ 

d) SrSO3      _________________ 

e) nickel(II) phosphate  _________________ 

f) Na2CO3       _________________ 

 

10. Write the name or formula for the following ionic hydtrates. Be sure to use a Roman numeral if necessary.  

 

a) MgCl2•6H2O    __________________________________ 

b) Co(NO3)2•4H2O   __________________________________ 

c) barium hydroxide octahydrate __________________________________ 

d) sodium sulfate decahydrate  __________________________________ 

 

11. Write the name or formula for the following molecular (covalent) compounds 

 

g) iodine tribromide  ______________ 

a) chlorine dioxide   ______________ 

b) sulfur hexafluoride  ______________ 

c) difluorine octachloride  ______________ 

d) tribromine nonatelluride  ______________ 

e) H2O    ______________ 

 

12. Write the name or formula of the following acids. 

 

a) nitric acid  ______________ 

b) sulfuric acid ______________ 

c) HF(aq)   ______________ 

d) H3PO4(aq)  ______________ 

e) H2CO3(aq)  ______________ 

f) acetic acid  ______________ 

g) sulfurous acid ______________ 

h) perchloric acid  ______________ 

i) HCl  ______________ 

j) ClO3  ______________ 

 

13.  List the seven that exist as diatomic molecules in their elemental form. 

a) ______________ 

b) ______________ 

c) ______________ 

d) ______________ 

e) ______________ 

f) ______________ 

g) ______________ 

 

 



14. Using the periodic table complete the following table. 

 

 

 

 

 

 

 

 

 

 

 

15. Using the data below, calculate the average atomic mass, in amu, for chlorine and silicon.   

 

Silicon 

Mass Number Exact mass (amu) Percent abundance 

28 27.977 92.23 

29 28.9767 4.67 

30 29.974 3.10 

 

16. Would you expect each of the following atoms to gain or lose electrons when forming ions? What 

ion is the most likely in each case? 

 

a) Na 

b) Sr 

c) P 

d) Ba 

e) I 

f) O 

g) Al 

h) S 

 

 

Chapter 3 

Perform the following calculations: (show all work completely please, use separate paper. Be sure to include the 

units.  A number means nothing in science without units! Correct answers are given in brackets [ ], I want to see the 

work you do to get them) 

 

17. Calculate the following       

a) molar mass of of Al2(CO3)3. [234.01 g/mol)] 

b) What is the mass percentage of each element in Al2(CO3)3? [23.1% Al, 15.4% C, 61.5% O]  

18. Calculate the number of moles present:  

a) 159 grams of aluminum sulfate [.465 mole]  

b) 3.00 kg of calcium carbonate [30.0 mole]  

c) 1.12 x 1020 formula units of sodium hydroxide [1.86 x 10– 4 mole]  

19. Calculate the number of grams present:  

a) 8.20 moles calcium carbonate [821 g]  

b) 3.01 x 1015 formula units of sodium hydroxide [2.00 x 10-7 g]  

20. Calculate the number of ions/atoms present:  

a) number of hydrogen atom is in 5.00 molecules in isopropyl alcohol, C3H8O [40 atoms]  

b) number of ions in 5.00 moles of ammonium sulfide [9.03 x 1024 ions] 

21. Consider the following reaction:    C6H6  +  Br2  →  C6H5Br   +  HBr 

Symbol 52Cr 75As 40Ca 222Rn 33S2- 

Protons  33   16 

Neutrons  42 20   

Electrons   20 86  

Mass No.    222  



 

a) What is the theoretical yield of bromobenzene,  C6H5Br   in this reaction when 30.0 grams of benzene, 

C6H6,  reacts with 65.0 grams of bromine, Br2 ? [60.3g C6H5Br]  

 

b) Based on calculations above, identify the limiting and excess reagents. 

 

c) If the actual yield of bromobenzene was 56.7 grams, what was the percentage yield? [94%] 

 

22. Caffeine if it is found to be 49.5 % C, 5.15 % H,  28.9 % N and 16.5 % O by mass.    

 

a) Determine the empirical formula of caffeine. [C4H5N2O] 

 

b) Determine the molecular formula if the actual molar mass of caffeine is found to be 195 g/m. [C8H10N4O2] 

 

23. Quinone, which is used in the dye industry and in photography, is an organic compound containing only C, 

H, and O.  

 

a) What is the empirical formula of the compound if you find that 0.105 g of the compound gives 0.257 g 

of CO2 and 0.0350 g of H2O when burned completely? (see section 3.5, page 99 sample exercise 3.15) 

[C3H2O] 

 

b) Given a molecular weight of approximately 108 g/mol, what is its molecular formula? [C6H4O2] 

 

Chapter 4 

 

Solubilities    

 

24. Based on the rules for solubility (which should be memorized) list each of the following compounds as either 

soluble or insoluble.  Put an “s” or “i” after the compound. 

 

a) calcium nitrate    _____    

b) zinc carbonate   _____ 

c) lead II chloride   _____    

d) aluminum sulfate _____ 

e) potassium hydroxide _____  

f) silver acetate    _____ 

g) sodium phosphate   _____   

h) copper II hydroxide   _____ 

i) silver chloride   _____    

j) barium hydroxide   _____ 

k) iron III chloride   _____    

l) nickel II phosphate  _____ 

m) ammonium hydroxide  _____   

n) lead II sulfate    _____

 

Net Ionic Equations 

 

25. Predict the products write the balanced net ionic equation for the following reactions.   

 

a) Ammonium sulfate reacts with barium nitrate.  

b) Zinc metal is added to a solution of copper (II) chloride.  

c) Propane gas (C3H8) is burned in excess oxygen.  

d) Magnesium and nitrogen gas are heated together.  

e) Chlorine gas is bubbled through a solution of sodium bromide. 

f) Sulfuric acid is combined with sodium hydroxide. 

g) Carbon dioxide is bubble through water.   

 



Solution Stoichiometry  ( Show all work as always) 

 

26. How many grams of K2CrO4 should be dissolved in enough water to make 1000 ml of a .25 M solution? [48.6g] 

 

27. How many milliliters of a 5 M H2SO4 solution must be diluted with water to make 500 milliliters of a .2 M 

H2SO4 ?  [20mL] 

 

28. What is the concentration ( in M) of 2.5 grams of NaCl in 500ml of solution? [0.085M] 

 

Titration Calculations (WRITE OUT THE CHEMICAL EQUATIONS!!!!) 

 

29. How many milliliters of .155 M HCl are needed to neutralize completely 35.0 ml  of .101 M Ba(OH)2 solution?  

[45.6 ml] 

 

30. If 25.8 ml of AgNO3 is required to precipitate all the Cl- ion in a 785 mg sample of KCl (forming AgCl), what 

is the molarity of the AgNO3 solution? [0.407 M] 

 

Redox 

 

31. Determine the oxidation number of each atom in the following substances 

 

a) NF3 N         F           

b) K2CO3 K     C         O    

c) NO3
-         N   _____  O         

d) HIO4  H      I         O    

e) MnO4
- Mn  O     

 

32. Balance the following redox reactions in acidic or basic solution. (see chapter 21) 

 

a) NO2

–
   +    MnO4

–
   →   NO3

–
    +    Mn+2 (in acid solution) 

 

b) I 
-   +    MnO4

-
   → I2    +    MnO2   (in basic solution) 

 

Chapter 5 

 

33. Complete the following chart: 

  

Type of Reaction Sign of ∆Hrxn Which has more energy: reactants or products? 

Exothermic   

Endothermic   

 

34. Consider the following reaction which occurs at room temperature and pressure: 

 

2H2O2  →  2H2O  +  O2  ;    ∆H  =  -190 kJ  

 

a) Is the reaction endothermic or exothermic? 

 

b) How much heat (kJ) will be released if 1.0 gram of hydrogen peroxide H2O2 composes? [-2.8kJ] 

 

35. A 4.50 gram sample of KNO3 is dissolved in 100.0 grams of water in a coffee cup calorimeter.  The 

temperature decreases from 35.80C to  25.60C  .   

 

a) Calculate the heat (q) gained or lost by the water in joules.[-4460J] 

b) What is molar enthalpy change (kJ/mol) for the KNO3? [+100 kJ/mol] 

 



36. Given the following reactions,  calculate the enthalpy for Reaction 3 in kJ. [571.6 kJ] 

 

Reaction 1: CaCO3 (s)  →  CaO (s)  +  CO2 (g)  ΔH = 178.1 kJ 

 Reaction 2: C (s)  +  O2 (g)  →  CO2 (g)   ΔH = -393.5 kJ 

 

Reaction 3: CaCO3 (s)  →  CaO (s)  +  C (s)  +  O2 (g)  ΔH = ? 

 

Chapter 6 

 

Electron structure of the atom  

 

37. Write out the full electron configuration of As (arsenic) below.  1s22s2 stuff.. 

 

38. Write out an orbital configuration for the electrons for Si (silicon) those circles or squares with electrons in 

them with . 

 

39. Write out a noble gas (condensed) configuration for Cu (copper).   
 

 

Chapter 7 
 

40. Define the terms 

a) effective nuclear charge 

b) Shielding 

 

41. What are the periodic trends for the following? 

a) Zeff 

b) Atomic radius 

c) Ionization energy 

d) Electronegativity 

e) Electron affinity 

f) Metallic character 

 

Chapter 8  

 

42. For each of the following, provide the Lewis structure and molecular geometry. 

 

a) NH3 

b) H2O 

c) NO2
- 

d) O3 

e) CH4 

f) CO3
2- 

 

 



 

Chapter 9 

 

1. The pressure exerted by 1.3 mol of gas in a 13 L flask at 22øC is ______ atm. [2.4atm] 

 

2. What volume (L) of NH3 gas at STP is produced by the complete reaction of 7.5 g of H2O according to the 

following reaction? [3.1L] 

 

   Mg3N2(s) + 6H2O(l)  3Mg(OH)2(aq) + 2NH3(g) 

 

3. Ammonium nitrite undergoes thermal decomposition to produce only gases. What is the total volume (L) of 

gas produced by the decomposition of 35.0 g of NH4NO2(s) at 525øC and 1.5 atm? [72 L] 

 

 NH4NO2(s)  N2(g) + 2H2O(g) 

 

Chapter 15 

 

1. What is the pH of an aqueous solution at 25.0 °C that contains 3.98 × 10-9 M hydronium ion? [8.400] 

 

2. An aqueous solution contains 0.150 M HCl at 25.0°C.  What is the pH of the solution? [0.82] 

 

3. The Ka of acetic acid (HC2H3O2) is 1.8 × 10-5. What is the pH at 25.0°C of an aqueous solution that is 

0.100 M in acetic acid? [2.87] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AP Chemistry Activity                                  

 

Isotopes and Mass Spectrometry 
 

Why?  In this activity we will address the questions:  

 Are all atoms of an element identical and how do we know? 

 How can data from mass spectrometry be used to identify the elements and the masses of individual atoms 

of a specific element. 

 How can Data from mass spectrometry also demonstrate direct evidence of different isotopes from the 

same element? 

 How can the average atomic mass be estimated from mass spectra. 

 Explain how data from mass spectrometry supports or rejects early models of the atom. 
 

Prior Knowledge 

Model 1: Isotopes 
 

 
 

 

 

1. Does the sample contain identical atoms of copper? 

 

 

2. Use the picture above to determine the percent of 63Cu in the sample. What is the percent of 65Cu? 

 

 

 

3. a) What is the average atomic mass of copper on the periodic table?  

 

 

             b)  Is it closer to 63 amu or 65 amu?   

 

 

c) How does the information from the picture above explain the answer to the previous question? 

 

 

 

4. Consider the data given in the table below. Determine the average mass of an element based on data table 

the isotopic abundance and the mass of each isotope 

 

Isotope % Abundance 

20Ne 90.48 

21Ne 0.27 

22Ne 9.25 

Magnified 1 billion times (x 109) 



 

5. There are two stable isotopes of calcium: Ca - 40 (39.96) and Ca - 46 (45.95). Using the average atomic 

mass of calcium from the periodic table, calculate the % abundance of each isotope of calcium. 

(Hint: Avg mass = 40(X) + 46(1-X). Solve for X and 1-X to calculate % abundance of each isotope.) 

 

 

 

 

Model 2: Mass spectrometry 
 

Information: 
 

Mass Spectrometry is a powerful analytical tool used to determine the following information. 

       - The elemental composition of a sample 

       - The masses of particles and of molecules 

       - Potential chemical structures of molecules by analyzing the fragments 

       - The identity of unknown compounds by determining mass and matching to known spectra 

       - The isotopic composition of elements in a sample 

 

A mass spectrometer is a device for separating atoms and molecules according to their mass.  

In a mass spectrometer, a substance is first heated in a vacuum and then ionized. The ions produced are accelerated through a 

magnetic field that separates ions of different masses. The height of each peak is proportional to the amount of each isotope 

present (i.e. it’s relative abundance). The m/z ratio for each peak is found from the accelerating voltage for each peak. Many 

ions have a +1 charge so that the m/z ratio is numerically equal to mass m of the ion.  

 

The graph below was produced when an element, lithium, was analyzed in a mass spectrometer. Use the graph to answer the 

questions below. 

 
Mass spectrum of Lithium 

 
 

6. How many isotopes of Lithium exist? 

 

 

7. What masses are present on the graph for the following  

 

a) The mass of the most abundant isotope 

 

b) The mass of the least abundant isotope. 

 

 

Isotope mass   Rel. Intensity 
      6   amu               8 
      7   amu               100 



8. Label the each peak with the nuclide symbol for each isotope 

 

 

9. Without performing any calculations, predict the approximate atomic mass for lithium. Explain the basis 

for your prediction. 

 

 

 

10. Now calculate the average atomic mass of the element from the mass spectrum data. The height of each 

peak is the relative intensity, not the % abundance. You will first need to calculate the % abundance and 

then the average atomic mass. 

 

a) What is the relative intensity of each peak? 

    

Peak 1 = ____________ 

 

    Peak 2 = ____________ 

 

 

 

b) What is the total relative intensity of the peaks? 

         

              Total = __________ 

 

c) What is the % of the intensity of each peak? (% =  
𝑃𝑎𝑟𝑡

𝑇𝑜𝑡𝑎𝑙
 𝑥 100) 

  

     Peak 1% = __________ 

 

     Peak 2% = __________ 

 

 

d) You’ve just determined the % abundance for each isotope of the element.  Complete the table and 

calculate the average atomic mass of the element.  

 

Isotope Mass % Abundance 

   

   

 

              Average atomic mass = __________amu 

 

 

11. The modern use of mass spectrometry provides another example of how experimental data can be used to 

test or reject a scientific model. 

 

a) Does data from mass spectrometry demonstrate evidence which supports or contradicts Dalton’s early 

model of the atom? Explain.  

 

 

b) How does data from mass spectrometry demonstrate direct evidence of different isotopes of the same 

element? 

 

 

 



12.  What element’s mass spectrum is represented below?  Explain your answer.  

Model 3: Predicting Isotopic Abundances and Mass Spectrum 
 

Based on what you’ve learned, answer the following questions and check your answers using one of the following websites 

 

1. http://www.webelements.com  Select the element of interest. Scroll to the bottom right of the page and click on “Isotopes” 

under the “Nuclear Properties” section.  

 

2. http://www.sisweb.com/mstools/isotope.htm Enter in the formula of the element to generate its mass spectrum.  (Note: 

formula entry is case sensitive; the first letter of the element must be capitalized will all others lower case. 

 

13. a) What is the average atomic mass of Boron? 

 

 

b) If there are two predominant isotopes of Boron on earth, 10B and 11B, which do you think is most 

abundant? 

 

 

c) Make an estimate of the percentage of each isotope of Boron. 

 

 

 

d) Draw a rough sketch for the mass spectrum of Boron.  Label each axis and label each peak with the 

appropriate nuclide symbol 

 

 

 

 

 

 

 

 

14. There are two naturally occurring isotopes of rubidium, 85Rb and 87Rb. Use the process above to draw a 

rough sketch for the mass spectrum of rubidium.   

 

 

 
 

 

 

 

 

http://www.webelements.com/
http://www.sisweb.com/mstools/isotope.htm


Exercises 
 

15. The mass spectrum for elemental bromine is represented below. Label each peak with the appropriate 

nuclide symbols. Remember, not all elements exist as single atoms in nature. 

16.  The mass spectrum below represents a mixture of elements.  What elements are present?  Justify your 

answer.  (Check your answer using the websites listed above.) 

 

17. The mass spectrum of strontium gives four peaks.  Use the data below to answer the following questions: 

 

 

 

a) Sketch the mass spectrum that would be obtained from naturally occurring strontium.  

 

 

 

 

 

 

 

b) Label each peak on the mass spectrum with the appropriate nuclide symbols. 

 

 

 

c) Calculate the average atomic mass of strontium in the sample rounded to two decimal places. 

 

 

 

m/z 84 86 87 88 

Relative intensity 0.68 11.94 8.48 100.00 



Resources 
General Chemistry Sites: 

http://chemteam.info/ChemTeamIndex.html 

www.chemfiesta.com 

www.chemistrygeek.com 

http://www.collegeboard.com/ap/students/chemistry/index.html 

www.chemmybear.com 

 

Polyatomic Ion List  

 the polyatomic ions must committed to memory. 

 

Formula Name Formula Name 

NO3
- nitrate ClO4

- perchlorate 

NO2
- nitrite ClO3

- chlorate 

CrO4
2- chromate ClO2

- chlorite 

Cr2O7
2- dichromate ClO- hypochlorite 

CN- cyanide IO4
- periodate 

SCN- thiocyanate IO3
- iodate 

MnO4
- permanganate IO2

- iodite 

OH- hydroxide IO- hypoiodite 

O2
2- peroxide BrO4

- perbromate 

H3O+ hydronium BrO3
- bromate 

SO4
2- sulfate BrO2

- bromite 

SO3
2- sulfite BrO- hypobromite 

PO3
3- phosphite CO3

2- carbonate 

PO4
3- phosphate HCO3

- hydrogen carbonate 

HPO4
2- hydrogen phosphate HSO4

- hydrogen sulfate 

H2PO4
- dihydrogen phosphate HSO3

- hydrogen sulfite 

C2H3O2
- acetate HS- hydrogen sulfide 

CH3COO- acetate NH4
+ ammonium 

H- hydride H+ Hydrogen ion 

 

-ite is one less oxygen than the –ate 

Hypo- is one less oxygen than the –ite 

Per- is one more oxygen than the –ate 

 

Hydrogen can be added to -2 or -3 ions to make a “new ion”  i.e. H2PO4 –1 is dihydrogen phosphate (note 

the – charge went up 1 for each H+ added) 

 

Common monoatomic Ions 
 these ions should be committed to memory. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

http://www.chemmybear.com/


 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Total # 

of  

e-  

domains 

Electron Domain 

Geometry 
 

(Hybridization) 

 

Approximate 

Bond Angle 

# of  

Bonding 

Directions 

(# of X) 

# of 

Lone Pairs 

(# of E) 

Molecular 

Geometry Name 

(VSEPR class) 

 

Shape 

 

Examples 

2 linear 

(sp) 

 

180o 2 0 linear 

(AX2) 
 BeH2, 

CO2 

 

3 

 

trigonal planar 

(sp2) 

 

120o 

 

3 

 

0 
trigonal planar 

(AX3)  

 

BF3, NO3
–

 

   2 1 bent 

(AX2E) 
 

SO2 

 

4 

 

tetrahedral 

(sp3) 

 

109.5o 

 

4 

 

0 
 

tetrahedral 

(AX4) 
 

 

CH4 

   3 1 trigonal 

pyramidal 

(AX3E) 
 

NH3 

   2 2 bent 

(AX2E2) 

  

H2O 

 

5 

 

trigonal bipyramidal 

(sp3d) 

 

120o (in plane) & 

90o (above & 

below) 

 

5 

 

0 
trigonal 

bipyramidal 

(AX5) 

 

 

PCl5 

   4 1 seesaw 

(AX4E) 

 

SF4 

   3 2 T-shaped 

(AX3E2) 

 
 

ClF3 

   2 3 linear 

(AX2E3) 
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   5 1 square 

pyramidal 

(AX5E) 

 

BrF5 

   4 2 square planar 

(AX4E2) 
 

XeF4 

   3 3 T-shaped 

(AX3E3) 

 

 

   2 4 linear 

(AX2E4)  

 

 



Desired Qualities of an AP Student 
 

 

Self-Motivation 

This quality describes your attitude. Enrollment in this “AP” level class is voluntary. Your desire to 

learn the material should be your chief motivation. You understand that the teacher will not cajole, 

plead, beg, etc. an AP level student to do the assigned work. You should be ready and willing to 

learn each day. 

 

Integrity / Character 

This quality is about doing the right thing in all situations. If you have integrity, you do not cheat on 

any assignment, be it a test, quiz, project or homework. You do your own work. If you have integrity it 

means you do not help others to cheat, be it providing homework for someone to copy or providing the 

questions / answers for a test or quiz in class or for another class. 

 

Work Ethic / Industriousness 

This quality means that the work you turn in is of your highest quality. You show complete and 

organized work on all assignments (tests, quizzes, homework, projects) clearly identifying how you 

arrived at the solutions. Showing just answers does not show any work ethic at all and is unacceptable. 

Industriousness means that you use all available time to learn and improve. This could simply be 

starting your homework if there is time left in class. It could mean asking questions about a concept of 

which you are unsure. When given an extended problem / project / reading assignment 

industriousness means that you start on the assignment promptly and not wait until the night before 

the test or due date. This quality means you do not do work for another class or play games on your 

cell phone during class time. 

 

Safety 

AP students treat the lab and lab materials with respect. While they may not yet know all the safety 

regulations, they do know that horsing around or misbehaving in the lab can potentially cause injury or 

worse to themselves and their peers. AP students do not need to be told how to behave properly in 

a lab, or when to appropriately observe safe and correct lab techniques. AP students ensure the lab 

is cleaner than when they found it. Labs should be read, at a minimum, the night before. You should 

highlight and write notes on your procedure. All prelab assignments should be done promptly and if 

there are questions you should discuss those with Dr. Wohlrab BEFORE the class period in which you are 

supposed to perform the lab. 

 

Inquisitiveness 

This quality means that if you have a question you ask the question as soon as possible. An AP 

student does not just sit there and take notes, they think: Did I understand? Does it make sense? What 

if? Do not make the mistake of assuming that a concept you do not understand now in class will all 

make sense later on. Being inquisitive also means taking advantage of all opportunities to help yourself 

including: 

Your teacher in class 

Your teacher out of class 

Your textbook! 

Other students who may have a grasp of the concept 

 

Ingenuity 

This quality is about applying knowledge, not just rote memorization. An AP student is able to 

devise solutions to problems they have never seen before. They are able to take what they have 

cumulatively learned in this class and all of their current and previous classes and apply it toward the 

solution of a new problem. 

 

 

 



AP Chemistry Class Preconception and Reality 
Students need to be realistic about the expectations for this course. Many students THINK they are ready for 

college level work, but really don’t know what that means. In order to get a more realistic view of this course, I 

have included some perceptions entering students have, and the reality of the situation. 

 

1. PRECONCEPTION: I can miss class (sports, activities, family vacations, jobs, field trips, etc.) and catch 

up on my own. I always have before.  

REALITY: You can’t!!! In AP Chemistry, you have to give up a lot to get a lot. Missing class is the 

number one reason why students fall behind, get lost, give up, and either drop the class or get a low grade. 

You cannot be gone for three days, and expect to get caught up with a 10 minute session after school. I 

cannot teach in 10 minutes what it took 3 hours to teach earlier. (Amazingly, some students expect that!) 

 

2. PRECONCEPTION: Like all teachers, Dr. Wohlrab is exaggerating about how much work there is, and 

how tough it really is. 

REALITY: I’m not exaggerating. Probably the best way to check this is to talk with students who have 

taken the class before. 

 

3. PRECONCEPTION: Dr. Wohlrab is making this class a lot tougher than it really needs to be. 

REALITY: Never forget-this is a college level course. NOT an advanced high school course. If I am doing 

my job, students in this course should learn as much as they would if they were taking Freshman Chemistry 

at any college or university in the United States. A second goal is to properly prepare students for the AP 

Exam in May. I cannot make the course easier and still accomplish the above goals. Every former student 

who has taken Freshman College Chemistry has found he or she had a tremendous advantage over other 

students. I have NEVER had former students come back and say they wish I hadn’t made it so tough. 

 

4. PRECONCEPTION: If the majority of the class falls behind. Dr. Wohlrab will just have to slow down so 

that we can catch up. 

REALITY: I can’t!!! You will find that time is of the essence in this course. As much as I may like to and 

as much as the students may need it, our schedule cannot be adjusted to accommodate those who cannot 

keep up. Students will be expected to study the text on their own, and class time will be use more for 

clearing up questions than for introducing new material. There is really no other way to cover the vast 

amount of material required by the AP exam. If we slow down to make the course easier, or allow students 

to catch up, we will not cover the required subject matter, and students will have to face exam questions on 

material not covered in class. As a result I will make a schedule that will allow us to complete all required 

material prior to the exam, and students MUST keep to this schedule. Chemistry topics build on each other, 

and students who get behind have a (nearly) impossible task in catching up. Students can expect to spend 

about one hour outside of class time just in the study of chemistry each night. Certainly any students who 

have after-school jobs, or who are heavily involved in after-school activities will have to budget their time 

very carefully. 

 

5. PRECONCEPTION: All this work Dr. Wohlrab is talking about must be just for the “dummies” I’m 

smarter than that! 

REALITY: All students who are successful in this course will have to spend time after school—either by 

getting help on an assignment, completing lab work, or reviewing for tests. If you are never available 

immediately after school to do chemistry work, you should not take this course! I WILL be available 

almost every day after school. Students will be encouraged to form study groups to get many of their 

questions answered. 

 

6. PRECONCEPTION: I have always been a “straight A” student and always will be. 

REALITY: AP Chemistry can mean death to a 4.0+ grade average. Although there are many “A’s (often 

as many as 1/3 to ½ the class) there are also “B’s “ C’s “D’s and “F’s If your main purpose in taking this 

class is to collect one more “A” you are taking the class for the wrong reason, and may be disappointed. 

There are easier classes in which to get an “A”. 

I will say that this is a very fun course, but it comes with WORK.  

You should be proud that you are challenging yourself to the limit of your academic ability. 

Dr. Wohlrab 


