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AP Chemistry 1415 
Tamalpais High School 

 
Welcome to AP Chemistry!  I hope you  have a fun and restful summer.  I look forward to seeing you  in August. 
 

Please send me a quick email (tamchemistry@gmail.com) to confirm you 
received this packet and to provide me with your email address.   

 
Summer Review Assignment (pages 10-16) 
 
The purpose of the review assignment is to remind you of and sharpen your current skills, so I recommend you wait until 
August to complete the problems. 
The review assignment is due Tuesday, September 2, approximately two weeks after the first day of school. 
 
Memorization Packet (pages 2-9) 
 
Ions, solubility rules, common polyatomic elements, names of acids and common compounds, organic chemistry naming, 
colors of common ions, compounds and acid-base indicators.  
Expect quizzes addressing these topics periodically throughout the year until they become second nature.   
 
The first quiz, on all of the positive ions, will be given during the first week of school  – Thursday August 21, with 
the negative ions quiz coming a week or so after that. 
Note that I have included a streamlined list of ions in this communication, as well as the full list. 
 
Before the first day of school:  
 
• Begin working through the Review Assignment.  There may be a few questions for which you will need your textbook 

(if you cannot find the answers online).   You can check your answers in the back of the textbook you will receive the 
first day of school. 
 
I expect you to have mastered or at least be reasonably comfortable with all of Chapters 1 and 2, plus Chapter 3 through  
Sec. 3.4 of the textbook by the end of the third week of school (September 4, 2014).  We will not review any of this  
material during class time.  I will be available to help you outside of class if you need it. 
 

• Begin the memorization tasks – e.g. make flashcards, begin practicing. 
 
Proposed schedule for the beginning of the school year: 
 
Wed. 8/20  
• Sign out textbooks and other support materials, pick up lab notebook.  
• Work on review assignment (print out and bring with you to class) 
 
Thurs. 8/21 
• Percent composition calculations (Chapter 3), including % composition from combustion data and of hydrates 
• Positive Ions quiz (see Memorization Packet) – ALL positive ions 
 
Mon. 8/25 
• Intro to online resources  
• Complete first online quiz (on Chapter 1) 

HW:  Complete online multiple choice quizzes for Chapters 1 and 2, complete Review Assignment,  
prepare for Lab 1 – Determining the formula of a hydrate, complete % composition practice problems from textbook 

 
Tues. 8/27 
• Lab 1 – Determining the formula of a hydrate 
 
Thurs. 9/11 Test on Chapters 1-4.2 

mailto:tamchemistry@gmail.com
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Memorization Tasks 
 
Comments: 
 
Success in AP Chemistry depends mainly on your ability to analyze and solve problems.  However, 
there are a number of items that are important for you to memorize.   
 
These include: 
 
1.  names and formulas of common ions 
 
2.  ions that are commonly soluble in water, and those which are not 
 
3.  names and formulas of diatomic elements, common acids, some compounds with common names 
 
4.  names and formulas of simple organic compounds 
 
5.  colors of certain elements, ions and compounds 
 
6.  color changes of common acid-base indicators  
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Names and Charges of Some Common Ions – AP Chemistry 
 

1+ 2+ 3+ 4+ 

ammonium, NH4
+ 

cesium, Cs+ 
copper (I), Cu+ 
gold (I), Au+ 
hydrogen or hydronium,  
           H+ or H3O+ 
lithium, Li+ 
potassium, K+ 
rubidium, Rb+ 
silver, Ag+ 
sodium, Na+ 

barium, Ba2+ 
beryllium, Be2+ 
cadmium (II), Cd2+ 
calcium, Ca2+ 
chromium (II), Cr2+ 
cobalt (II), Co2+ 
copper (II), Cu2+ 
iron (II), Fe2+ 
lead (II), Pb2+ 
magnesium, Mg2+ 
manganese (II), Mn2+ 
mercury (I), Hg2

2+ 
mercury (II), Hg2+ 
nickel (II), Ni2+ 
strontium, Sr2+ 
tin (II), Sn2+ 
zinc, Zn2+ 

aluminum, Al3+ 
antimony (III), Sb3+ 
bismuth (III), Bi3+ 
chromium (III), Cr3+ 
cobalt (III), Co3+ 
gallium, Ga3+ 
gold (III), Au3+ 
iron (III), Fe3+ 
manganese (III), Mn3+ 
nickel (III), Ni3+ 

carbon (IV), C4+ 
lead (IV), Pb4+ 
silicon, Si4+ 
tin (IV), Sn4+ 
 
 

5+ 
antimony (V), Sb5+ 
bismuth (V), Bi5+ 
 
 

6+ 
chromium(VI), Cr6+ 

1- 2- 3- 4- 

acetate, C2H3O2
- 

bromate, BrO3
- 

bromide, Br- 
chlorate, ClO3

- 
chlorite, ClO2

- 
chloride, Cl- 
cyanide, CN- 
fluoride, F- 
hydrogen carbonate, HCO3

- 
      (bicarbonate) 
dihydrogen phosphate, H2PO4

- 
hydride, H- 
hydrogen sulfide, HS- 
     (bisulfide) 
hydrogen sulfate, HSO4

- 
     (bisulfate) 
hydrogen sulfite, HSO3

- 
     (bisulfite) 
hydroxide, OH- 

hypochlorite, ClO- 
iodate, IO3

- 
iodide, I- 
nitrate, NO3

- 
nitrite, NO2

- 
perchlorate, ClO4

- 
periodate, IO4

- 
permanganate, MnO4

- 
thiocyanate, SCN- 

carbonate, CO3 
2- 

chromate, CrO4
2- 

dichromate, Cr2O7
2- 

hydrogen phosphate, HPO4
2- 

oxide, O2- 
oxalate, C2O4

2- 
peroxide, O2

2- 
selenide, Se2- 
silicate, SiO3

2- 
sulfate, SO4

2- 
sulfide, S2- 
sulfite, SO3 

2- 
telluride, Te2- 
tartrate, C4H4O6

2- 
thiosulfate, S2O3

2- 

arsenate, AsO4
3- 

arsenide, As3- 
borate, BO3

3- 
nitride, N3- 
phosphate, PO4

3- 
phosphide, P3- 
phosphite, PO3

3- 

carbide, C4- 
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Positive Ions 
Grouping 1 Grouping 2 
aluminum 
ammonium 
antimony (III) 
antimony (V) 
barium 
beryllium 
bismuth (III) 
bismuth (V) 
cadmium (II) 
calcium 
carbon  
cesium 
chromium (II) 
chromium (III) 
chromium (VI) 
cobalt (II) 
cobalt (III) 
copper (I) 
copper (II) 
gallium 
gold (I) 
gold (III) 
 

hydronium 
iron (II) 
iron (III) 
lead (II) 
lead (IV) 
lithium 
magnesium 
manganese (II) 
manganese (III) 
mercury (I) 
mercury (II) 
nickel (II) 
nickel (III) 
potassium 
rubidium 
silicon 
silver 
sodium 
strontium 
tin (II) 
tin (IV) 
zinc 
 

Negative Ions 
Grouping 1 Grouping 2 
bromide 
bromate 
 
fluoride 
hydride 
 
iodide 
iodate 
periodate 
 
cyanide 
thiocyanate 
 
hydroxide 
 
chloride 
hypochlorite 
chlorite 
chlorate 
perchlorate 
 
nitrite 
nitrate 
nitride 
 
permanganate 
 
phosphide 
dihydrogen phosphate 
hydrogen phosphate 
phosphate 
phosphite 

carbide 
carbonate 
hydrogen carbonate (bicarbonate) 
 
sulfide 
hydrogen sulfide  
sulfite 
hydrogen sulfite 
sulfate 
hydrogen sulfate 
thiosulfate 
 
selenide 
telluride 
 
arsenate 
arsenide 
 
silicate 
 
borate 
 
chromate 
dichromate 
 
acetate 
oxalate 
tartrate 
 
oxide 
peroxide 
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Solubility Rules 
 
Generally soluble in water: 

Compounds containing Na+, K+, NH4
+,  

  NO3
-, CH3COO-, ClO3

- 

 

Generally insoluble in water (but soluble with alkali metals and ammonium ion): 
Compounds containing the anions O2-, OH-, CO3

2-, PO4
3-, SO3

2-, CrO4
2-, S2- 

 

 Also know the exceptions: 

  (1)  3 insoluble chlorides, bromides and iodides (in water):  

e.g.   PbCl2 (soluble in HOT water) 

           Hg2Cl2 

    AgCl 

 

  (2)  4 insoluble sulfates (in water): PbSO4 

       SrSO4 

       Hg2SO4 

       BaSO4 

   Sulfates become less soluble as you move down the group  
of alkaline earth metals 

 

 

  (3)  7 soluble sulfides (in water):  

e.g.  Li2S     

       Na2S   CaS 

K2S   SrS 

(NH4)2S  BaS   

  (i.e. alkali and most alkaline earth cations and ammonium)  

 

(4) Hydroxides of the alkaline earth metals (Group 2) become more soluble  
as you move down the group – i.e. Ba(OH)2 is more soluble than Ca(OH)2,  
which is more soluble than Mg(OH)2. 
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Rules for Solubility 
(from Cornell University - Chemistry Department)                (Sing to Rhythm of 99 Bottles) 
 
Potassium, sodium and ammonium salts, 
Whatever they may be, 
Can always be depended on for solubility. 
 
When asked about the nitrates 
The answer is always clear, 
They each and all are soluble, 
Is all we want to hear. 
 
Most every chloride's soluble 
At least we've always read 
Save silver, mercurous mercury 
And (slightly) chloride of lead 
 
Every single sulfate 
Is soluble, 'Tis said 
'Cept barium and strontium 
And calcium and lead. 
 
Hydroxides of metals won't dissolve 
That is, all but three 
Potassium, sodium and ammonium 
Dissolve quite readily. 
 
And then you must remember 
That you must not "forgit" 
Calcium, barium, strontium 
Dissolve a little bit. 
 
The carbonates are insoluble, 
It's lucky that it's so, 
Or else, our marble buildings 
Would melt away like snow. 
 
(Repeat with feeling) 
Potassium, sodium, and ammonium salts 
Whatever they may be 
Can always be depended on 
For solubility. 
 
  



AP Chemistry Summer Assignment 1415/Dr. Hart 
 

7 
 

Polyatomic Elements, Acids, and Common Compounds 
 

Note:  Memorize bold underlined items, others are FYI only  
(refers to this page only) 

 
Polyatomic 
Elements 

 
As2  Arsenic 
At2  Astatine 
Br2  Bromine 
Cl2  Chlorine 
F2  Fluorine 
H2  Hydrogen 
I2  Iodine 
N2  Nitrogen 
O2  Oxygen 
P4  Phosphorus 
S8  Sulfur 
Sb4  Antimony 
Se8  Selenium 

Acids 
 
CH3COOH or HC2H3O2  
Acetic (Vinegar) 
C18H34O2  Oleic 
H3BO3  Boric 
HBr  Hydrobromic 
HCOOH  Formic 
H2CO3  Carbonic 
H2C2O4  Oxalic 
HCl  Hydrochloric 
(Muriatic) 
HClO  Hypochlorous 
HClO2  Chlorous 
HClO3  Chloric 
HClO4  Perchloric 
HF  Hydrofluoric 
HI  Hydroiodic 
HNO2  Nitrous 
HNO3  Nitric 
H2SO3  Sulfurous 
H2SO4  Sulfuric 

Common Compounds 
 
AlK(SO4)2  Alum 
CH4  Methane 
C6H6  Benzene 
C10H8  Naphthalene (Moth balls) 
CHCl3  Chloroform 
CH3OH  Methyl alcohol (Methanol)   
               (Wood Alcohol) 
C2H5OH  Ethyl Alcohol (Ethanol)   
               (Drinking Alcohol) 
CH3COCH3  Acetone 
C3H5(OH)3  Glycerin 
C6H8O6  L-Ascorbic Acid (Vitamin C) 
C6H12O6  Monosaccharide (e.g. glucose) 
C12H22O11  Disaccharide  (Double sugar) 
CaCO3  Chalk, Marble, Limestone 
CaO  Quicklime 
Ca(OH)2  Slaked lime, Limewater 
CaSO4  Gypsum, Plaster of Paris 
Fe3O4 or Fe2O3  Rust 
HCHO  Formaldehyde 
H2O  Water 
Hg  Quicksilver 
K2CO3  Potash 
MgO  Magnesia 
MgSO4  Epsom salts 
NH3  Ammonia 
N2O  Laughing gas 
Na2CO3  Soda ash, Washing soda 
NaCl  Table salt 
NaHCO3  Baking soda 
KNO3  Saltpeter 
NaOCl  Bleach 
NaOH  Caustic soda, Lye 
Na2SO4  Glauber’s salt 
Na2S2O3  Photographer’s “Hypo” 
SiO2  Sand, Quartz 
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Rules for Naming Organic Compounds (see Chapter 25 of textbook) 
 

Hydrocarbons 
 
1. Alkanes    CnH2n+2 
 
Name # carbons  short version       long version 
methane 1   CH4     CH4 
ethane  2   C2H6             CH3CH3 
propane  3   C3H8           CH3CH2CH3 
butane  4   C4H10      CH3CH2CH2CH3 
pentane  5   C5H12   CH3CH2CH2CH2CH3 
hexane  6   C6H14     
heptane  7   C7H16 
octane  8   C8H18      H H H H H   
nonane  9   C9H20  H-C-C-C-C-C-H  structural formula 
decane       10   C10H22      H H H H H  
cyclohexane 6   C6H12 
 
2. Alkenes (CnH2n)   3. Alkynes  (CnHn) 

double bond    triple bond 
ethene  C2H4    ethyne  C2H2 

 
Organic Functional Groups (see p. 1071 in textbook) 

 
Name  Chemical symbol     Naming suffix  Example 
              or prefix 
 
alcohol  R-OH   -ol  CH3CH2CH2OH propanol 
 
aldehyde  R-C-H    -al  CH3CH2CHO  propanal 
 
                        O 
 
ketone  R-C-R   -one  CH3COCH3  propanone 
 
                   O 
 
organic acid R-C-OH  -ioc acid  (-ate) CH3CH2COOH  propanoic acid 
       
       O 
 
ether  R-O-R   ether  CH3OCH3  dimethyl ether 
 
       O 
        CH3COOCH3  methyl ethanoate 
ester  R-C-O-R  alcohol name + acid name + ate  
 
amine  R3-N   -amine  CH3CH2NH2  ethylamine  
 
        O 
 
amide  R-C-NH2  -amide  CH3CONH2           ethylamide (acetamide) 

 || 

 || 

 || 

 || 

 || 
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Descriptive Chemistry – Colors 
Flame Test Colors 
Li+     Deep red (crimson) 
Na+       Yellow 
K+        Violet 
Ca2+                 Orange-red 
Sr2+          Red 
Ba2+           Yellow-Green 
Cu2+       Blue-green 
  
Aqueous Ion Colors 
Cu1+       Green  
Cu2+  Blue 
Fe       Yellow to red-orange (depending on anion and charge of Fe);  

in rare cases, can form complex ion with a deep blue color 
Fe2+        Yellow-green (depending on the anion) 
Fe3+              Orange-red (depending on the anion) 
Co2+           Pink        
Cr3+         Violet (Cr(NO3)3 to Green (CrCl3) 
Ni2+        Green 
Mn2+      Pink  
Pb3+        Blue-green (Pb2+ and Pb4+ are colorless) 
V2+       Violet 
V3+        Blue-green 
MnO4

-     Purple (Mn w/ +7 oxidation state is purple) 
CrO4

2-           Yellow 
Cr2O7

2-             Orange 
Cu(NH3)4

2+      Dark Blue; produced when ammonia is added to Cu2+ solutions 
FeSCN2+          Red-brown, Wine-red to dark orange 
CoCl4

2-     Blue (Co2+ with HCl will form a CoCl4
2- complex that is blue) 

Ti(H2O)6
3+     Purple 

 
• Al, K, Li, Mg, Na, Ca, Ba, Sr, Zn are colorless aqueous ions and most of their solid salts are white.  
• Transition element ions with partially filled d orbitals tend to release colored light. 

  
Assorted Compounds 
F2          Pale-yellow gas 
Cl2                Green-yellow gas 
Br2               Red-brown liquid 
I2             Dark-violet vapor & dark metallic looking solid 
S8               Yellow, odorous solid 
NO               Colorless gas; associated with reactions between metals and dilute HNO3 
NO2         Brown gas; associated with reactions between metals and concentrated HNO3 
PbI2            Bright yellow precipitate 
Metallic sulfides Sulfides of transition metals tend to be black  
Fe2O3                           Reddish brown (rust) 
Metallic oxides     Oxides of colored transition metal ions tend to be colored 
  
Acid-Base Indicators 
Phenolphthalein      Colorless (pH<7) to Pink (pH>8; when OH- is present,  

i.e. turns bring fuschia pink in basic/alkaline solution) 
Red Litmus (paper)      Turns purple/blue in alkaline solution 
Blue Litmus (paper)     Turns pink in acidic solution 
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Review Questions from Brown and LeMay:  Chemistry the Central Science, 11th edition  
 
Chapter 1  “Introduction:  Matter and Measurement”  Assignments 
 
Classification and Properties of Matter:  Exercises:  p.31:  #11,15,16 
 

11. Classify each of the following as a pure substance or a mixture;  if a mixture, indicate whether it is homogeneous  
or heterogeneous: 

a) rice pudding 
b) seawater 
c) magnesium 
d) gasoline 

 
15. A solid white substance A is heated strongly in the absence of air.  It decomposes to form a new white substance B 

and a gas C.  The gas has exactly the same properties as the product obtained when carbon is burned in an excess 
of oxygen.  Based on these observations, can we determine whether solids A and B and the gas C are elements or 
compounds?  Explain your conclusions for each substance. 

 
16. In the process of attempting to characterize a substance, a chemist makes the following observations:   

The substance is a silvery white, lustrous metal.  It melts at 649oC and boils at 1105oC.  Its density at 20oC is 1.738  
g/cm3.  The substance burns in air, producing an intense white light.  It reacts with chlorine to give a brittle white  
solid.  The substance be pounded into thin sheets or drawn into wires.  It is a good conductor of electricity.   
Which of these characteristics are physical properties, and which are chemical properties?   

 
 
Units of Measurement:  Exercises:  p. 32:  #23, 27 
 

23. What decimal power do the following abbreviations represent? 
a) d 
b) c 
c) f 
d) µ 
d) M 
e) k 
f) n 
g) m 
h) p 

 
       

27.        a) A sample of carbon tetrachloride, a liquid once used in dry cleaning, has a mass of 39.73 g and  
  a volume of 25.0 mL at 25oC.  What is its density at this temperature?  Will carbon tetrachloride  
  float on water? 

b) The density of platinum is 21.45 g/cm3 at 20oC.  Calculate the mass of 75.00 cm3 of platinum at this 
temperature. 

c) The density of magnesium is 1.738 g/cm3 at 20oC.  What is the volume of 87.50 g of this metal at this 
temperature? 

 
 
Uncertainty in Measurement:  Exercises:  pp. 32,33:  #35, 39 
 

35. What is the number of significant figures in each of the following measured quantities: 
a) 358 kg 
b) 0.0054 s 
c) 6.3050 cm 
d) 0.0105 L 
e) 7.0500 x 10-3 m3 
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39. Carry out the following operations, and express the answers with the appropriate numbers of significant 
figures: 
a) 12.0550  +  9.05 
b) 257.2  -  19.789 
c) (6.21 x 103)(0.1050) 
d) 0.0577/75.3 

 
 
Dimensional Analysis:  Exercises: p. 33:  #53  
 
       53. The Morgan silver dollar has a mass of 26.73 g.  By law, it was required to contain 90% silver, with the remainder  
 being copper. 
 a)  When the coin was minted in the late 1800s, silver was worth $1.18 per troy ounce (31.1 g).   

     At this price, what is the value of the silver in the silver dollar? 
 b)  Today, silver sells for $13.25 per troy ounce.   

     How many Morgan silver dollars are required to obtain $25.00 worth of pure silver? 
 
 
Chapter 2  “Atoms, Molecules and Ions”  Assignments 
 
The Atomic Theory  and The Discovery of Atomic Structure:  Exercises:  pp. 69-71:  #1 
 

1. A negatively charged particle is caused to move between two electrically charged plates, as illustrated  
 below 

 
 

a) Why does the path of the charged particle bend? 
b) As the charge on the plates is increased, would you expect the bending to increase, decrease, or stay the  
  same? 
c) As the mass of the particle is increased while the speed of the particles remains the same, would you 

expect the bending to increase, decrease, or stay the same? 
d) An unknown particle is sent through the apparatus.  Its path is deflected in the opposite direction from 

the negatively-charged particle, and it is deflected by a smaller magnitude.  What can you conclude about 
this unknown particle? 

 
 
The Modern View of Atomic Structure and Atomic Weights:  Exercises:  pp. 71,72:  # 17, 20, 23, 25, 29, 31 
 
       17. The radius of an atom of krypton (Kr) is about 1.9 Å (10-10 m). 
 a)  Express this distance in nanometers (nm) and in picometers (pm). 
 b)  How many krypton atoms would have to be lined up to span 1.0 mm? 
 c)  If the atom is assumed to be a sphere, what is the volume in cm3 of a single Kr atom? 
 

20. Determine whether each of the following statements is true or false;  if false, correct the statement to make it true: 
a) The nucleus has most of the mass and comprises most of the volume of an atom; 
b) Every atom of a given element has the same number of protons; 
c) The number of electrons in an atom equals the number of neutrons in the atom; 
d) The protons in the nucleus of the helium atom are held together by a force called the strong nuclear force. 
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23. How many protons, neutrons, and electrons are in the following atoms: 
a) 40Ar 
b) 65Zn 
c) 70Ga 
d) 80Br 
e) 184W 
f) 243Am 

 
25.  Fill in the gaps in the following table assuming each column represents a neutral atom: 
 
Symbol 

 
52Cr     

Protons 
  25   82 

Neutrons 
  30 64   

Electrons 
   48 86  

Mass number 
    222 207 

 
29.   a)  What isotope is used as the standard in establishing the atomic mass scale? 

  b)  The atomic weight of boron is reported as 10.81, yet no atom of boron has the mass of 10.81 amu.  Explain. 
 

31. Only two isotopes of copper occur naturally, 63Cu (atomic mass = 62.9296 amu;  abundance 69.17%) and 65Cu  
       (atomic mass = 64.9278;  abundance 30.83%).  Calculate the atomic weight (average atomic mass) of copper. 

 
 
The Periodic Table and Molecules and Molecular Compounds:  Exercises:  pp. 72,73:  #38, 40, 43, 51 
 
 38. Locate each of the following elements in the periodic table;  indicate whether it is a metal, metalloid, or  

non-metal;  and give the name of the element: 
a) Ti 
b) Ga 
c) Th 
d) Se 
e) Kr 

 
 40. The elements of group 4A show an interesting change in properties with increasing period.   

Give the name and chemical symbol of each element in the group, and label it as a nonmetal, metalloid, or metal. 
    
 43. Write the empirical formula corresponding to each of the following molecular formulas: 
 b)  C8H10 
 c)  C4H8O2 
 d)  P4O10 
 f)  B3N3H6 
 
 51.  Each of the following elements is capable of forming an  ion in chemical reactions.  

 By referring to the periodic table, predict the charge of the most stable ion of each: 
a) Mg 
b) Al 
c) K 
d) Se 
e) F 
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Ions and Ionic Compounds:  Exercises:  p. 73:  #53, 55, 59   
 

53.   Using the periodic table to guide you, predict the formula and name of the compound formed by the  
  following elements: 

a) Ga and F 
b) Li and H 
c) Al and I 
d) K and S 

 
55. Predict the empirical formula for the ionic compound formed by  

a) Ca2+ and Br- 
b) K+ and CO3

2- 
c) Al3+ and C2H3O2

- 
d) NH4

+ and SO4
2- 

e) Mg2+ and PO4
3- 

 
59. Predict whether each of the following compounds is molecular or ionic: 

a. B2H6 
b. CH3OH 
c. LiNO3 
d. Sc2O3 
e. CsBr 

 
 
Naming Inorganic Compounds and Some Simple Organic Compounds:  Exercises:  p. 74:  #67, 69, 73 
 
67. Give the chemical formula for each of the following ionic compounds: 

a) aluminum hydroxide 
b) potassium sulfate 
c) copper(I) oxide 
d) zinc nitrate 
e) mercury(II) bromide 
f) iron(III) carbonate 
g) sodium hypobromite 

 
69. Give the chemical formula for each of the following acids: 
 b)  hydrobromic acid 
 c)  phosphoric acid 
 d)  hypochlorous acid 
 e)  iodic acid 
 f)  sulfurous acid 
 
73. Write the chemical formula for each substance mentioned in the following word descriptions. 
 a)  Zinc carbonate can be heated to form zinc oxide and carbon dioxide. 
 b)  On treatment with hydrofluoric acid, silicon dioxide forms silicon tetrafluoride and water. 
 c)  Sulfur dioxide reacts with water to form sulfurous acid. 
 d)  The substance phosphorus trihydride, commonly called phosphine, is a toxic gas. 
 e)  Perchloric acid reacts with cadmium to form cadmium (II) perchlorate. 
 f)  Vanadium (III) bromide is a colored solid. 
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Chapter 3  “Stoichiometry:  Calculations with Chemical Formulas and Equations”  Assignments 
 
Some Simple Patterns of Chemical  Reactivity:  Exercises:  p. 110:  #17, 20   
 

17. Write a balanced chemical equation for the reaction that occurs when 
a) solid magnesium reacts with chlorine gas; 
b) barium carbonate decomposes into barium oxide and carbon dioxide gas when heated; 
c) the hydrocarbon styrene, C8H8(l), is combusted in air; 
d) dimethylether, C3OCH3(g), is combusted in air. 

 
20. Balance the following equations, and indicate whether they are combination (synthesis, decomposition, or  
 combustion reactions: 

a) C3H6(g)  +  O2(g)    CO2(g)  +  H2O(g) 
b) NH4NO3(s)    N2O(g)  +  H2O(g) 
c) C5H6O(l)  +  O2(g)    CO2(g)  +  H2O(g) 
d) N2(g)  +  H2(g)    NH3(g) 
e) K2O(s)  +  H2O(l)    KOH(aq) 

 
 
Formula Weights:   Exercises:  pp. 110,111:  # 24 
 
     24.   Calculate the percentage by mass of the indicated element in the following compounds: 
 a)  carbon in acetylene, C2H2, a gas used in welding 
 b)  hydrogen in ascorbic acid, HC6H7O6, also known as vitamin C 
 c)  hydrogen in ammonium sulfate, (NH4)2SO4, a substance used as a nitrogen fertilizer 
  
 
The Mole:  Exercises:  pp. 111:  #29, 35, 37 
 
       29. Without doing any detailed calculations (but using a periodic table to give atomic weights), rank the following  

samples in order of increasing number of atoms:  0.50 mol H2O;  23 g Na;  6.0 x 1023 N2 molecules. 
 
       35.  a)  What is the mass, in grams, of 2.50 x 10-3 mol of ammonium phosphate? 
 b)  How many moles of chloride ions are in 0.2550 g of aluminum chloride? 
 c)  What is the mass, in grams, of 7.70 x 1020 molecules of caffeine, C8H10N4O2? 
 d)  What is the molar mass of cholesterol if 0.00105 mol weighs 0.406 g? 
 
       37. The molecular formula of allicin, the compound responsible for the characteristic smell of garlic, is C6H10OS2. 
 a)  What is the molar mass of allicin? 
 b)  How many moles of allicin are present in 5.00 mg of this substance? 
 c)  How many molecules of allicin are in 5.00 mg of this substance? 
 d)  How many S atoms are present in 5.00 mg of allicin? 
 
Empirical Formulas from Analysis:  Exercises:  pp. 112:  43, 47, 49   
 
       43. Give the empirical formula of each of the following compounds if a sample contains 
 a)  0.0130 mol C, 0.0390 mol H, and 0.0065 mol O 
 b)  11.66 g iron and 5.01 g oxygen 
 c)  40.0% C, 6.7% H, and 53.3% O by mass 
 
       47. What is the molecular formula of each of the following compounds? 
 a)  empirical formula CH2, molar mass = 84 g/mol 
 b)  empirical formula NH2Cl, molar mass = 51.5 g/mol 
 
       49. Determine the empirical and molecular formulas of each of the following substances: 
 a)  Styrene, a compound substance used to make Styrofoam cups and insulation, 92.3% C and 7.7% H by mass and  
      has a molar mass of 104 g/mol;   
 b)  caffeine, a stimulant found in coffee, contains 49.5% C, 5.15% H, 28.09% N, and 16.5% O by mass and has a  
      molar mass of 195 g/mol; 
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Quantitative Information from Balanced Equations:  Exercises:  p. 113:  # 57, 61, 64 
 
       57. Hydrofluoric acid, HF(aq), cannot be stored in glass bottles because compounds called silicates in the glass are  

attacked by the HF(aq).  Sodium silicate (Na2SiO3), for example, reacts as follows: 
Na2SiO3 (s)  +  8 HF(aq)    H2SiF6(aq)  +  2 NaF(aq)  +  3 H2O(l) 
a) How many moles of HF are needed to react with 0.300 mol of Na2SiO3? 
b) How many grams of NaF form when 0.500 mol of HF reacts with excess Na2SiO3? 
c) How many grams of Na2SiO3 can react with 0.800 g of HF? 

 
61.  Aluminum sulfide reacts with water to form aluminum hydroxide and hydrogen sulfide. 

a) Write the balanced chemical equation for this reaction. 
b) How many grams of aluminum hydroxide are obtained from 10.5 g of aluminum sulfide? 

 
        64. The complete combustion of octane, C8H18, a component of gasoline, proceeds as follows: 
 2 C8H18(l)  +  25 O2(g)    16 CO2(g)  +  18 H2O(g) 
 a)  How many moles of O2 are needed to burn 1.25 mol of C8H18? 
 b)  How many grams of O2 are needed to burn 10.0 g of C8H18? 
 c)  Octane has a density of 0.692 g/mL at 20oC.  How many grams of O2 are required to burn 1.00 gal of C8H18? 
 
 
Chapter 10  Gases:  Exercises:  p. 427-431, #23, 25, 29,  37, 39, 41, 45, 47, 49, 53, 55, 57, 61, 63 
 
23. If the atmospheric pressure is 0.985 atm, what is the pressure of the enclosed gas in each of the three cases 

depicted in the drawing? 
 

 
 
25. Assume that you have a cylinder with a movable piston.  What would happen to the gas pressure inside the  

cylinder if you do the following? 
 a)  Decrease the volume to one-fourth the original volume while holding the temperature constant. 
 b)  Reduce the Kelvin temperature to half its original value while holding the volume constant. 
 c)  Reduce the amount of gas to half while keeping the volume and temperature constant. 
 
29. a)  Write the ideal-gas equation, and give the units used for each term in the equation when  

     R = 0.0821 L-atm/mol-K. 
 b)  What is an ideal gas? 
 
37. Calculate the number of molecules in a deep breath of air whose volume is 2.25 L at body temperature, 37oC, and  

a pressure of 735 torr. 
 
39. A scuba diver’s tank contains 0.29 kg of O2 compressed into a volume of 2.3 L 
 a)  Calculate the gas pressure inside the tank at 9oC. 
 b)  What volume would this oxygen occupy at 26oC and 0.95 atm? 
 
41. Chlorine is widely used to purify municipal water supplies and to treat swimming pool waters.  

Suppose that the volume of a particular sample of Cl2 gas is 8.70 L at 895 torr and 24oC. 
 a)  How many grams of Cl2 are in the sample? 
 b)  What volume will the Cl2 occupy at STP? 
 c)  At what temperature will the volume be 15.00 L if the pressure is 8.76 x 102 torr?  
 d)  At what pressure will the volume equal 6.00 L if the temperature is 58oC? 
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45. Which gas is most dense at 1.00 atm and 298 K?  CO2, N2O, or Cl2.  Explain. 
 
47. Which of the following statements best explains why a closed balloon filled with helium gas rises in air? 
 a)  Helium is a monatomic gas, whereas nearly all the molecules that make up air, such as nitrogen and oxygen,  
                    are diatomic. 
 b)  The average speed of helium atoms is higher than the average speed of air molecules, and the higher speed of  
                    collisions with the balloon walls propels the balloon upward. 
 c)  Because the helium atoms are of lower mass than the average air molecule, the helium gas is less dense than  
                    air.  The balloon thus weighs less than the air displaced by its volume. 
 d)  Because helium has a lower molar mass than the average air molecule, the helium atoms are in faster motion.   
                    This means that the temperature of the helium is higher than the air temperature.  Hot gases tend to rise. 
 
49. a)  Calculate the density of NO2 gas at 0.970 atm and 35oC. 
 b)  Calculate the molar mass of a gas if 2.50 g occupies 0.875 L at 685 torr and 35oC. 
 
53. Magnesium can be used as a “getter” in evacuated enclosures, to react with the last traces of oxygen.   

(The magnesium is usually heated by passing an electric current through a wire or ribbon of the metal.)  
If an enclosure of 0.382 L has a partial pressure of O2 of 3.5 x 10-6 torr at 27oC, what mass of magnesium will  
react according to the following equation: 

      2 Mg(s)  +  O2(g)    2 MgO(s) 
 
55. The metabolic oxidation of glucose, C6H12O6, in our bodies produces CO2, which is expelled from our lungs as a  

gas:      C6H12O6  +  6 O2(g)    6 CO2  +  6 H2O(l) 
 Calculate the volume of dry CO2 produced at body temperature (37oC) and 0.970 atm when 24.5 g of glucose is  

consumed in the reaction. 
  
57. Hydrogen gas is produced when zinc reacts with sulfuric acid:     Zn(s)  +  H2SO4(aq)    ZnSO4(aq)  +  H2(g) 
 If 159 mL of wet H2 is collected over water at 24oC and a barometric pressure of 738 torr, how many grams of Zn  

have been consumed?  (The vapor pressure of H2O at 24oC is 22.38 torr.) 
 
61. A mixture containing 0.477 mol He(g), 0.280 mol Ne(g), and 0.110 mol Ar(g) is confined in a 7.00 L vessel  

at 25oC.   
 a)  Calculate the partial pressure of each of the gases in the mixture. 
 b)  Calculate the total pressure of the mixture. 
 
63. A piece of solid carbon dioxide with a mass of 5.50 g is placed in a 10.0 L vessel that already contains air at  

705 torr and 24oC.  After the carbon dioxide has totally vaporized, what is the partial pressure of carbon dioxide  
and the total pressure in the container at 24oC? 

 
 
Chapter 5 Thermochemistry:  pp. 204-206, Exercises 41, 53, 63, 69 
 
41. Consider the following reaction:   2 Mg(s)  +  O2(g)    2 MgO(s)    ∆H = -1204 kJ 
 

a) Is this reaction exothermic or endothermic? 
b) Calculate the amount of heat transferred when 2.4 g of Mg(s) reacts at constant pressure. 
c) How many grams of MgO are produced during an enthalpy change of -96.0 kJ? 
d) How many kilojoules of heat are absorbed when 7.50 g of MgO(s) is decomposed into Mg(s) and O2(g) at 

constant temperature? 
 
51. The specific heat of iron metal is 0.450 J/g oC.  How many J of heat are necessary to raise the temperature of a  
 1.05-kg block of iron from 25.0oC to 88.5oC? 
 
53. a)  When a 9.55-g sample of solid sodium hydroxide dissolves in 100.0 g of water in a Styrofoam calorimeter, the  
 temperature rises from 23.6oC to 47.4oC.  Calculate ∆H (in kJ/mol NaOH) for the solution process 
 
 NaOH(s)  Na+  +  OH-

(aq) 
 
 Assume that the specific heat of the solution is the same as that of pure water. 
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