
 

 

Summer Reading 2015 

Upper School Science 

Advanced Placement Chemistry 

Ms. Scanlon 

 

AP Chemistry is a difficult course and the AP Exam is very challenging.  To succeed, you must keep up 

with the assignments and be willing to spend time working through the material.  Like most AP classes, 

AP Chemistry comes with a summer assignment.  I encourage you to form a study group and begin by 

working on the summer assignment together (several local stores and restaurants have WiFi…). The 

course is much easier if you have a support system.  If you have problems, please feel free to e-mail me at 

christine.scanlon@woosterschool.org.  (I will check my e-mail infrequently at times during the summer, 

but I will get back to you!)  Please take the summer assignment seriously.  

Part 1 is a couple of AP Chemistry questions that use material that was covered in your first year 

chemistry class.  The purpose of these questions is for you to review this material and to come into class 

in September ready to start on new material.  The AP Chemistry exam both includes all the material 

covered in the first year chemistry class and directly builds on that material, so a solid understanding of 

the these topics is critical.   

Part 2 is a list of information that must be memorized.  All of the material I am giving you must be 

memorized before you take the AP exam, as it is not provided for you.  Getting the route memorization 

out of the way will free up time during the year for us to focus on the new material more deeply and to 

complete more labs.  In addition, being able to recall this information will make many of the more 

complex new topics easier to address.   

Part 3 is an optional reading assignment.  The book, The Tale of Seven Elements, by Scerri, is a great 

read for many reasons.  It provides context to the chemistry principles we will study.  It reviews many 

important topics such as the organization of the periodic table and atomic structure.  It is a great story that 

provides insight into the great complexity of scientific research and attribution that is usually completely 

omitted from textbooks.     

 

Have a great summer,  

Ms. Scanlon 

 

Part 1: AP Chemistry Review Questions 



 

These questions are to be completed and ready to discuss on the first day of class.  I will collect them, and 

they will be graded for completeness, not correctness.  Use your old chemistry textbook, new AP 

Chemistry textbook, and online review sources such as Crash Course Chemistry and 

Socratic.org/chemistry.  Write down your work for each problem.  Use additional paper – do not try to 

squeeze your writing in between these questions.   Do NOT search for the answer keys online. 

Question 1: Stoichiometry and EM radiation 

Question 2: Isotopes and Atomic Mass 

Question 3: EM radiation and the Atom 

Question 4: Periodic table, Elements and Compounds, Electron Configurations 

Question 5: Periodic Trends and Electron Configurations 

Question 6: Periodic Trends 

Question 7: Stoichiometry and the Ideal Gas Law 

Question 8: Gas Laws, Density, and Moles 

Question 9: Lewis Structures, VSEPR, and Polarity 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

Part 2: Items to Memorize over the Summer 

You will have a quiz on the first week of class on the following information.  You MUST memorize 

these. Get an early start!  Try using flashcards, or make up mnemonic devices!  It may help you to write 

the information over again and again, or to read the information to yourself again and again.  Try studying 

“actively.”  Learn about yourself and discover how you remember best.  Learning to study more 

effectively now will help you in college later!  Here is a website with many games that aid in memorizing 

some of these topics: http://www2.stetson.edu/mahjongchem/. 

1. Common Ions and Polyatomic Ions: Memorize the list.  I have also attached flash cards with the 

polyatomic ions that you can print double sided and then cut apart.   

2. Solubility Rules: Memorize the list.  

3. Acids and Bases: Memorize the list of common acids and bases as well as the list of strong acids 

and bases.  Know both the name and the formulas for the chemicals.   

http://www2.stetson.edu/mahjongchem/
http://www2.stetson.edu/mahjongchem/


 

4. Names and Symbols of the elements:  The periodic table provided for you to use on the AP exam 

does not have the names of the elements, but just the symbols.  Study so that if you are given the 

element symbol, you automatically know the name, and if you are given the element name, you 

automatically know the symbol.  (You should know most of them already ☺)   

5. Diatomic elements: ClOBrFINH (Chlorine, Oxygen, Bromine, Fluorine, Iodine, Nitrogen, 

Hydrogen).  Recalling that these (except for hydrogen) make an upside down L on the right side 

of the periodic table can help you here. 

6. Significant Figures Rules: Know the rules for counting significant figures and the rules for 

calculating with significant figures. 

7. Procedures: This is a list of little skills needed to solve problems.  Usually these are things you do 

before the first step in a problem.  These should be routine. 

a. Calculate the molar mass of an element of compound 

b. Convert between units, specifically 

i. Metric system 

ii. Grams, moles, Avogadro’s number, and volume of gas at STP 

c. Balance chemical equations 

8. Colors:  

Flame Test Colors: 
Barium – green 
Calcium – orange 
Copper – blue/green 
Lithium – red 
Potassium – lavender 
Sodium – yellow/orange 
Strontium – orange/red 
 

Colors of Some Aqueous Ions 
Co2+  pink 
Cu2+  blue green 
Fe3+  olive green 
Ni2+  bright green 
Fe3+  brown 
CrO4

2-  orange 
Cr2O7

2- yellow 
 
 
 
 
 

1. Common Ions 

Positive Ions (cations) Negative ions (anions) 
  

+1 Charge -1 Charge 
Ammonium (NH4

+) Acetate (C2H3O2
-) 

Copper (I) or cuprous (Cu+) Cyanide (CN-) 



 

Hydrogen (H+) “proton” Dihydrogen phosphate (H2PO4
-) 

Hydronium ion (H3O+) Hydrogen carbonate or bicarbonate 

(HCO3-) 
Silver (Ag+) Hydrogen sulfate or bisulfate (HSO4

-) 
Group 1 (Li+, Na+, K+, Rb+, Cs+, Fr+) Hydroxide (OH-) 
 Nitrate (NO3

-) 

+2 Charge Nitrite (NO2
-) 

Cadmium (Cd2+) Perchlorate (ClO4
-) 

Chromium(II) or chromous (Cr2+) Chlorate (ClO3
-) 

Cobalt(II) or cobaltous (Co2+) Chlorite (ClO2
-) 

Copper(II) or cupric (Cu2+) Hypochlorite (ClO-) 
Iron(II) or ferrous (Fe2+) Permanganate (MnO4

-) 
Lead(II) or plumbous (Pb2+) Thiocyanate (SCN-) 
Manganese(II) or manganous (Mn2+) Group 17 anions (F-, Cl-, Br-, I-) 
Mercury(I) or mercurous (Hg2

2+)  
Mercury(II) or mercuric (Hg2+) -2 Charge 
Nickel (Ni2+) Carbonate (CO3

2-) 
Tin(II) or stannous (Sn2+) Chromate (CrO4

2-) 
Zinc (Zn2+) Dichromate (Cr2O7

2-) 
Group 2 (Be2+, Mg2+, Ca2+, Sr2+, Ba2+, Ra2+) Hydrogen phosphate (HPO4

2-) 
 Oxalate (C2O4

2-) 

+3 Charge Oxide (O2-) 
Aluminum (Al3+) Peroxide (O2

2-) 
Chromium(III) or chromic (Cr3+) Sulfate (SO4

2-) 
Iron(III) or ferric (Fe3+) Sulfite (SO3

2-) 
 Sulfide (S2-) 

+4 Charge Thiosulfate (S2O3
2-) 

Lead(IV) or plumbic (Pb4+)  
Tin(IV) or stannic (Sn4+) -3 Charge 
 Arsenate (AsO4

3-) 

 Phosphate (PO4
3-) 

 Phosphite (PO3
3-) 

 Group 15 – nitride (N3-), phosphide (P3-) 

 
Summary of multivalent cations (metal cations with more than one possible charge): 
Cu+, Cu2+; Hg2+, Hg2

2+; Co2+, Co3+; Cr2+, Cr3+; Fe2+, Fe3+; Mn2+, Mn3+; Pb2+, Pb4+; Sn2+, Sn4+ 
Manganese and some other metals can form several ions with different charges.  You should know the 

ones listed. 
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2. Solubility Rules 

 
1. All common compounds of Group 1 and ammonium ions are soluble. 

2. All nitrate, acetates, and chlorates are soluble. 

3. All binary compounds of the halogens (other than F) are soluble, except those of Ag, Hg(I), and 

Pb.  

4. All sulfates are soluble, except those of barium, strontium, calcium, and lead. 

5. Sulfides and hydroxide are insoluble except for Ca, Ba, Sr, ammonium and the alkali metals. 

6. Except for rule 1, carbonates, oxides, silicates, and phosphates are insoluble. 

 
Note: You can apply the solubility rules to predict whether the product of a double replacement reaction 

will be a precipitate or not.  If the compound is soluble, it will dissociate into free ions in solution.  If the 

compound is insoluble, it will be a precipitate.   
 
Study Suggestion: Prepare flash cards of the common ions with the formula on one side and the name on 

the other.  Use these to quiz yourself on the names and formulas.  To practice the solubility rules 

randomly pair a cation and an anion and predict if the resulting compound is soluble or not.  Have the 

rules available as you are learning and then cover them up and quiz yourself. 
 

3. Acids and Bases 

 
Common Acids 
Hydrochloric acid – HCl (aq) 
Nitric acid – NHO3 (aq) 
Sulfuric acid – H2SO4 (aq) 
Phosphoric acid – H3PO4 (aq) 
Carbonic acid – H2CO3 (aq) 
Acetic Acid (ethanoic acid) HC2H3O2 (aq) or CH3COOH (aq) 
 
Strong Acids 
HCl (aq) 
HBr (aq) 
HI (aq) 
HNO3 (aq) 
HClO3 (aq) 



 

HClO4 (aq) 
H2SO4 (aq) 
 
 
Common Bases 
Sodium hydroxide – NaOH (aq) 
Potassium hydroxide – KOH (aq) 
Calcium hydroxide – Ca(OH)2 (aq) 
Aqueous ammonia – NH3 (aq) 
 
Strong Bases 
LiOH (aq) 
NaOH (aq) 
KOH (aq) 
RbOH (aq) 
Ca(OH)2 (aq) 
Sr(OH)2 (aq) 
Ba(OH)2 (aq) 
 
 
Note: Strong acids and bases are those that dissociate completely in water. 

  Example: HCl (aq) → H+ (aq) + Cl-(aq) 

      Ca(OH)2 (aq) → Ca2+ (aq) + 2OH- (aq) 

Weak acids and bases do not dissociate completely, and will be present as the compound in water. 

  Example: HC2H3O2 (aq) ↔ H+ (aq) + C2H3O2
- (aq) 

      NH3 (aq) ↔ NH+(aq) + OH-(aq) 

 



 

 



 

 

6. Significant Figures Rules 
 

1.) all nonzero digits (1-9) ARE significant 

2.) zeroes between non-zero digits are significant: the “oreo” cookie rule:  707 cannot be written 

without the zero there – otherwise the number becomes 77 – so that zero does indeed matter! 

3.) IF the number has a decimal point in it – find the first non-zero digit in the number and ALL 

digits to the right of that ARE significant: 

 

100.00 = 5 sig figs:  first non-zero digit in the number is a 1,  

all digits to the right of that count as significant 

0.002000 = 4 sig figs:  the first non-zero digit in the number is a 2, 

All digits to the right of that count as significant 

4.) Numbers without decimal point:  icky numbers:  If there is no decimal point in the number and 

the zero isn’t sandwiched in the oreo cookie, then they are ambiguous, which means, we just 

don’t know if they matter or not.  These are icky numbers – because we don’t always know how 

many sig figs there are.  We can avoid this by using scientific notation! 

 

3000 (this number can have 1, 2, 3 or even 4 sig figs!) 

If we mean 1 sig fig then write the number as 3 x 103 

If we mean 2 sig figs then write the number as 3.0 x 103 

If we mean 3 sig figs then write the number as 3.00 x 103 

If we mean 4 sig figs then write the number as 3.000 x 103 

 

 

 

 

 

Multiplication and Division:  the final answer will have the same number of sig figs as the number 

in the problem with the fewest # of sig figs: 

Example: 

35 x 22.87663 = 800.68205 (what your calculator spits out) 



 

Since 35 has only 2 sf while 22.87663 has 7 sf, the final answer can only have 2 sf 

 

Addition and Subtraction: this rule has NOTHING to do with how many sig figs are in each of the 

individual numbers that are being added or subtracted.  We don’t give a hoot if one number has 3 

sig figs and the other number has 20.  Doesn’t matter.  What we do care about is the precision of 

the number – or how many digits there are past the decimal point.   

The easiest way to follow sig figs in addition and subtraction is to line your numbers of vertically.  If you 

don’t have a number to add to, then you can’t say what the number would be! 

What the line is ultimately doing is showing us that when we add (or subtract) our final answer is as 

precise as the least precise number – or – our final answer will have as many decimal places as the 

number with the FEWEST decimals places in the addition or subtraction. 

                     9 8 . 7 |  6 5 2 2 2 1 5 4 

                                                                -            9 2 . 1 | 

                                                                                     6 . 6 | 6 5 2 2 2 1 5 4 

The final answer would be 6.7 – notice the number after the line is a 6, sooo round it on up! 

Notice that the least precise number only goes to the tenths place, (the number with the fewest decimal 

places), so the final answer can also only go to the tenths place! 

 

Mixed Operations:  Differing schools of thought – and will it ultimately matter?  Some say, whenever 

you change major operations (e.g. switch between rules for operations, do addition then multiplication or 

subtraction and then multiplication), to round to the appropriate sig figs BEFORE continuing on.   Others 

say, carry all the sig figs through in your calculator and round to the appropriate number at the end.  

That’s all good, if you know how many you are supposed to have (which can be difficult to discern!) 

For example:   

= ???? 

Well, let’s do the subtraction first:  

                   9 9 . 8 3 3  

                                                                                     - 9 9 . 2 

                                                                                          0 . 6    3 3  

EEK!!! Our answer can only go out to the tenths place and our answer from subtraction ONLY has 1 sf 



 

Two choices:  carry 0.633/99.2 through – realizing that your final answer can only have 1 sf 

Or – round 0.633 to 1 sf, then divide by 99.2 – and your answer will have 1 sf 

Let’s see how doing both affects the final answer: 

 

Well, no matter how you slice it, your answer can ONLY have 1 sf 

0.00638 to 1 sf = 0.006    or             0.00605 to 1 sf = 0.006 

Which is why many people recommend that you round when you change operations.  It’s pretty clear 

from this operation:        That the final answer can only have 1 sig fig in it.   

It’s not so clear from this operation:    How many sig figs should be in your final answer.   

How you decide to do the mixed operations is up to you.  But BE CAREFUL, because sig figs count ☺ 


