
Chemistry

WALCH         PUBLISHING

Workbook



Table of Contents
To the Student  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .vii

AAccttiivviittyy  11
What Is Chemistry?  . . . . . . . . . . . . . . . . . . . . . . .1

AAccttiivviittyy  22
Antoine Lavoisier  . . . . . . . . . . . . . . . . . . . . . . . . .2

AAccttiivviittyy  33
The Scientific Method  . . . . . . . . . . . . . . . . . . . . .3

AAccttiivviittyy  44
Substances and Mixtures . . . . . . . . . . . . . . . . . . .4

AAccttiivviittyy  55
Homogeneous and Heterogeneous Mixtures  . . .5

AAccttiivviittyy  66
Elements and Compounds . . . . . . . . . . . . . . . . . .6

AAccttiivviittyy  77
Elements and Their Symbols I . . . . . . . . . . . . . . .7

AAccttiivviittyy  88
Elements and Their Symbols II  . . . . . . . . . . . . . .8

AAccttiivviittyy  99
Molecules  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

AAccttiivviittyy  1100
Chemical Formulas . . . . . . . . . . . . . . . . . . . . . . .10

AAccttiivviittyy  1111
Writing Binary Formulas  . . . . . . . . . . . . . . . . . .11

AAccttiivviittyy  1122
Solids, Liquids, and Gases  . . . . . . . . . . . . . . . . .12

AAccttiivviittyy  1133
Physical Changes and Chemical Changes . . . . .13

AAccttiivviittyy  1144
Changes of State  . . . . . . . . . . . . . . . . . . . . . . . . .14

AAccttiivviittyy  1155
Units of Measurement  . . . . . . . . . . . . . . . . . . . .15

AAccttiivviittyy  1166
Converting Between Different Units . . . . . . . . .16

AAccttiivviittyy  1177
Sir Isaac Newton . . . . . . . . . . . . . . . . . . . . . . . . .17

AAccttiivviittyy  1188
Series of Unit Conversions . . . . . . . . . . . . . . . . .18

AAccttiivviittyy  1199
Mass and Weight  . . . . . . . . . . . . . . . . . . . . . . . .19

AAccttiivviittyy  2200
Volume and Density . . . . . . . . . . . . . . . . . . . . . .20

AAccttiivviittyy  2211
Temperature and Heat  . . . . . . . . . . . . . . . . . . . .21

AAccttiivviittyy  2222
Temperature Scales  . . . . . . . . . . . . . . . . . . . . . .22

AAccttiivviittyy  2233
Scientific Notation  . . . . . . . . . . . . . . . . . . . . . . .23

AAccttiivviittyy  2244
Dalton’s Atomic Theory  . . . . . . . . . . . . . . . . . .24

AAccttiivviittyy  2255
John Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25

AAccttiivviittyy  2266
Joseph Proust  . . . . . . . . . . . . . . . . . . . . . . . . . . .26

AAccttiivviittyy  2277
Electrons, Protons, and Neutrons  . . . . . . . . . . .27

AAccttiivviittyy  2288
Crookes, Thomson, and Rutherford . . . . . . . . .28

AAccttiivviittyy  2299
Light  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

AAccttiivviittyy  3300
Max Planck and James Clerk Maxwell  . . . . . . .30

AAccttiivviittyy  3311
Atomic Number and Mass Number  . . . . . . . . .31

AAccttiivviittyy  3322
Henry Moseley  . . . . . . . . . . . . . . . . . . . . . . . . . .32

AAccttiivviittyy  3333
Isotopes and Average Atomic Mass  . . . . . . . . .33

AAccttiivviittyy  3344
Atomic Mass and Molecular Mass  . . . . . . . . . .34

AAccttiivviittyy  3355
Periodic Trends . . . . . . . . . . . . . . . . . . . . . . . . . .35

AAccttiivviittyy  3366
Mendeleev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .36

UUnniitt  22::  PPrrooppeerrttiieess  ooff  MMaatttteerr

© 2005 Walch Publishing Chemistry

iii

UUnniitt  11::  MMaatttteerr  aanndd  MMeeaassuurreemmeenntt



Chemistry © 2005 Walch Publishing 

iv

Table of Contents, continued
AAccttiivviittyy  3377

Categories of the Elements  . . . . . . . . . . . . . . . .37

AAccttiivviittyy  3388
Metals, Nonmetals, and Metalloids  . . . . . . . . .38

AAccttiivviittyy  3399
Alkali Metals and Alkaline Earth Metals  . . . . .39

AAccttiivviittyy  4400
The Halogens and Noble Gases . . . . . . . . . . . . .40

AAccttiivviittyy  4411
Anions and Cations  . . . . . . . . . . . . . . . . . . . . . .41

AAccttiivviittyy  4422
Drawing Dot Diagrams  . . . . . . . . . . . . . . . . . . .42

AAccttiivviittyy  4433
Naming Ionic Compounds  . . . . . . . . . . . . . . . .43

AAccttiivviittyy  4444
Writing Ionic Formulas  . . . . . . . . . . . . . . . . . . .44

AAccttiivviittyy  4455
Naming Ionic Compounds with 
Polyatomic Ions  . . . . . . . . . . . . . . . . . . . . . . . . .45

AAccttiivviittyy  4466
Writing Ionic Formulas with 
Polyatomic Ions  . . . . . . . . . . . . . . . . . . . . . . . . .46

AAccttiivviittyy  4477
Structural Formulas and Chemical Bonds  . . . .47

AAccttiivviittyy  4488
The Mole and Avogadro’s Number  . . . . . . . . . .48

AAccttiivviittyy  4499
Amedeo Avogadro  . . . . . . . . . . . . . . . . . . . . . . .49

AAccttiivviittyy  5500
Molar Mass . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50

AAccttiivviittyy  5511
Atomic and Ionic Radii  . . . . . . . . . . . . . . . . . . .51

AAccttiivviittyy  5522
Writing Skeleton Equations  . . . . . . . . . . . . . . .52

AAccttiivviittyy  5533
Reading Equations  . . . . . . . . . . . . . . . . . . . . . . .53

AAccttiivviittyy  5544
Balanced Versus Unbalanced 
Chemical Equations  . . . . . . . . . . . . . . . . . . . . . .54

AAccttiivviittyy  5555
Balancing Chemical Equations  . . . . . . . . . . . . .55

AAccttiivviittyy  5566
Balancing Complete Equations  . . . . . . . . . . . . .56

AAccttiivviittyy  5577
Molar Ratios  . . . . . . . . . . . . . . . . . . . . . . . . . . . .57

AAccttiivviittyy  5588
Mole–Mole Conversions  . . . . . . . . . . . . . . . . . .58

AAccttiivviittyy  5599
Mass–Mole Conversions  . . . . . . . . . . . . . . . . . .59

AAccttiivviittyy  6600
Mass–Mass Conversions  . . . . . . . . . . . . . . . . . .60

AAccttiivviittyy  6611
Mass–Mole–Particle Conversions . . . . . . . . . . .61

AAccttiivviittyy  6622
Mass–Volume Conversions  . . . . . . . . . . . . . . . .62

AAccttiivviittyy  6633
Limiting Reactants  . . . . . . . . . . . . . . . . . . . . . . .63

AAccttiivviittyy  6644
Reaction Yield . . . . . . . . . . . . . . . . . . . . . . . . . . .64

AAccttiivviittyy  6655
Ionic Bonding  . . . . . . . . . . . . . . . . . . . . . . . . . .65

AAccttiivviittyy  6666
Properties of Ionic Compounds  . . . . . . . . . . . .66

AAccttiivviittyy  6677
Covalent Bonding  . . . . . . . . . . . . . . . . . . . . . . . .67

AAccttiivviittyy  6688
Electronegativity . . . . . . . . . . . . . . . . . . . . . . . . .68

AAccttiivviittyy  6699
Properties of Covalent Compounds  . . . . . . . . .69

AAccttiivviittyy  7700
Properties of Metals  . . . . . . . . . . . . . . . . . . . . . .70

AAccttiivviittyy  7711
The Arrangement of Metal Atoms  . . . . . . . . . .71

UUnniitt  33::  TTrraannssffoorrmmaattiioonnss  ooff  MMaatttteerr



Table of Contents, continued

AAccttiivviittyy  7722
Dipole Moments  . . . . . . . . . . . . . . . . . . . . . . . .72

AAccttiivviittyy  7733
Hydrogen Bonding  . . . . . . . . . . . . . . . . . . . . . . .73

AAccttiivviittyy  7744
Types of Solids  . . . . . . . . . . . . . . . . . . . . . . . . . .74

AAccttiivviittyy  7755
Johannes van der Waals  . . . . . . . . . . . . . . . . . . .75

AAccttiivviittyy  7766
Properties of Liquids  . . . . . . . . . . . . . . . . . . . . .76

AAccttiivviittyy  7777
Boyle’s Law Problems . . . . . . . . . . . . . . . . . . . . .77

AAccttiivviittyy  7788
Charles’s Law Problems  . . . . . . . . . . . . . . . . . . .78

AAccttiivviittyy  7799
Combined Gas Law Problems  . . . . . . . . . . . . . .79

AAccttiivviittyy  8800
Ideal Gas Law Problems . . . . . . . . . . . . . . . . . . .80

AAccttiivviittyy  8811
Boyle and Charles  . . . . . . . . . . . . . . . . . . . . . . . .81

AAccttiivviittyy  8822
What Is a Solution?  . . . . . . . . . . . . . . . . . . . . . .82

AAccttiivviittyy  8833
Solubility of Solids in Water  . . . . . . . . . . . . . . .83

AAccttiivviittyy  8844
Solubility of Gases in Water  . . . . . . . . . . . . . . .84

AAccttiivviittyy  8855
Solubility of Liquids, Solids, and Gases  . . . . . .85

AAccttiivviittyy  8866
The Effects of Temperature and 
Pressure on Solubility  . . . . . . . . . . . . . . . . . . . .86

AAccttiivviittyy  8877
Colligative Properties  . . . . . . . . . . . . . . . . . . . . .87

AAccttiivviittyy  8888
What Are Acids and Bases?  . . . . . . . . . . . . . . . .88

AAccttiivviittyy  8899
Svante Arrhenius  . . . . . . . . . . . . . . . . . . . . . . . .89

AAccttiivviittyy  9900
Measuring Acidity–pH  . . . . . . . . . . . . . . . . . . .90

Appendix  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .91

UUnniitt  44::  TTooppiiccss  iinn  CChheemmiissttrryy

© 2005 Walch Publishing Chemistry 

v



Unit 2: Properties of Matter • Chemistry © 2005 Walch Publishing 

24

John Dalton was an English schoolteacher who was serious about his search for an atomic theory. 
The following is a brief summary of his atomic theory:

1. All matter is composed of tiny particles called atoms, which are indivisible.
2. All atoms of a given element are identical; in particular, they have the same mass.
3. All atoms of a given element are distinct from all atoms of any other element; in particular, 

they have different masses.
4. Chemical compounds form when atoms combine in whole-number ratios.
5. Atoms cannot be created or destroyed in a chemical reaction.

Although Dalton’s theory was quite an advance for its time, it has flaws that were corrected when
new information became available. 

Research the three major differences between Dalton’s atomic theory and modern atomic theory.
Describe those differences in a brief essay on another sheet of paper. In the space below, write
research notes, brainstorm ideas, or organize information.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________
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John Dalton was an English chemist, physicist, schoolteacher, meteorologist, and college professor
who lived from 1766 to 1844. Dalton made an impressive number of contributions to fields such as
chemistry, optics, and meteorology. The following are some of Dalton’s contributions:

■ constructed his atomic theory in chemistry
■ discovered color blindness, which is still called Daltonism
■ stated what is now known as Gay-Lussac’s gas law before Gay-Lussac himself did
■ stated his law of partial pressures
■ created his own table of atomic weights
■ stated the law of multiple proportions, which contradicted a popular theory that had existed for 

at least 2200 years
■ explained the law of definite proportions
■ discovered that when some kinds of salts were added to water, the volume of the solution did 

not increase

Write two analogies that describe the law of definite proportions and the law of multiple
proportions.

EExxaammppllee:: The law of definite proportions is similar to when you take apart the ingredients in 
a bottle of cola. There will always be a fixed amount of sugar, a fixed amount of water, and a fixed
amount of caffeine. The ratios are always the same.

11.. ___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

22.. ___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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Joseph Proust was a French chemist who lived from 1754 to 1826. Like many academics of the time,
he worked in many fields. He was a hot-air balloon flight instructor and a chemistry teacher at an
artillery school, for example. 

Proust’s claim to fame in chemistry was his formulation of the law of definite proportions. This
law states that the proportion by mass of the elements in a given compound is always the same. Using
this law, he was able to show that there were actually three different kinds of sugars in some
vegetables and thereby discovered glucose, fructose, and sucrose. Proust spent a fair amount of time
defending his law against a well-known scientist of the day named C. L. Berthollet, who believed that
elements could combine in any combination given the correct conditions. (In the time of Proust and
Berthollet, the equipment needed to make the incredibly small measurements did not exist. Much of
the equipment was constructed by chemists who were often inventing the laboratory equipment they
needed as they went along.)

On another sheet of paper, write a brief essay describing how the law of definite proportions
makes it easier to determine the products formed by a chemical reaction. In the space below,
brainstorm ideas, organize information, or write a first draft. 

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________
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The particles that make up most atoms include protons, neutrons, and electrons. These particles are
quite small and have tiny amounts of electric charge associated with them. In the case of the neutron,
the charge is zero. Below is a chart that summarizes the properties of these particles.

Using the chart above and the periodic table, answer the following questions.

11.. How many protons are there in a carbon-12 atom? _______________

22.. How many electrons are in a carbon-12 atom? _______________

33.. How many neutrons are in a carbon-12 atom? _______________

44.. How many particles make up a carbon-12 atom? _______________

55.. What is the mass of the protons in an oxygen-16 atom? _______________

66.. What is the mass of the neutrons in an oxygen-16 atom? _______________

77.. What is the mass of the electrons in an oxygen-16 atom? _______________

88.. What is the total mass of one oxygen-16 atom? _______________

99.. What is the charge on the electrons in a calcium atom? ______________

1100.. What is the charge of the protons in a calcium atom? _______________

1111.. What is the charge of the neutrons in a calcium atom? _______________

1122.. What is the total charge on a calcium atom? _______________

UNIT 2 • ACTIVITY 27
EElleeccttrroonnss,,  PPrroottoonnss,,  aanndd  NNeeuuttrroonnss

NAME:

PPaarrttiiccllee SSyymmbbooll CChhaarrggee MMaassss

electron e –1.6022 × 10–19 C 9.1094 × 10–31 kg

proton p +1.6022 × 10–19 C 1.6726 × 10–27 kg

neutron n 0 1.6749 × 10–27 kg




