PRINCIPLES OF CHEMISTRY

A CUSTOM TEXT FOR CHEM 100

Department of Chemistry and Biochemistry
California State University, Northridge
Northridge, California



Copyright © 2011 David A. Miller. All rights reserved.



CONTENTS

Introduction

1.1 What is Chem 100 All About?

1.2 Chemistry in Perspective

1.3 Why Do Chemistry Classes Seem So Difficult?
1.4 The Course Text

1 Reading, Writing and Doing Science

Learning Objectives

1.1 The Language of Science

1.2 Doing Science

1.3 Pseudoscience - If it looks like a duck...

1.4 Pattern Recognition

1.5 Representing Quantitative Scientific Information - Equations and Graphs
Chapter 1 Keywords

Chapter 1 Exercises

2 Quantitative Science

Learning Objectives

2.1 A Classic (Coke) Experiment

2.2 Scientific Units of Measure

2.3 Classic Coke Experiment Revisited

2.4 Significant Figures and the Quality of Measurements
2.5 Significant Figures in Calculated Results

2.6 Developing Problem-Solving Strategies

Chapter 2 Keywords

Chapter 2 Exercises

~N N R P

11
18
21
22
29
29

33

33
33
35
42
46
49
53
58
58



iv  CONTENTS

3 Properties of Matter: Opposites Attract 61
Learning Objectives 61
3.1 Classification of Matter 61
3.2 How Matter Changes 63
3.3 Mixtures 65
3.4 Atomic Structure 67
3.5 Chemical Elements and the Periodic Table 70
3.6 Gaining and Losing Electrons 75
3.7 Chemical Compounds 78
3.8 lonic Compounds 79
3.9 Molecular Compounds 87
3.10 Compound Naming Summary 98
Chapter 3 Keywords 99
Chapter 3 Exercises 99

4 Chemical and Physical Changes 105
Learning Objectives 105
4.1 Energy 105
4.2 Energy Changes 108
4.3 More Conservation Laws 115
4.4 Chemical Reactions and Balanced Chemical Equations 116
4.5 Classification of Chemical Reactions 120
4.6 Solubility of lonic Compounds 126
Chapter 4 Keywords 129
Chapter 4 Exercises 129

5 How Chemists Measure Atoms and Molecules 133
Learning Objectives 133
5.1 A Sure Bet 133
5.2 Counting Invisible Objects 136
5.3 The Mole 142
5.4 Molar Mass of a Compound 147
5.5 Mass Percent Composition of Compounds 153

5.6 Interpreting Chemical Reactions Quantitatively 158



CONTENTS Vv

5.7 Theoretical Yield and Limiting Reactant 166
Chapter 5 Keywords 173
Chapter 5 Exercises 173
6 Wet Chemistry: The Science of Substances in Solution 177
Learning Objectives 177
6.1 General Characteristics of Solutions 177
6.2 The Dissolving Process 178
6.3 Solution Composition 185
6.4 Dilutions 194
6.5 Solution Stoichiometry 197
6.6 Acid-Base Titrations 199
Chapter 6 Keywords 204
Chapter 6 Exercises 204
{ Electronic Structure of Atoms 207
Learning Objectives 207
7.1 Introduction 207
7.2 Electromagnetic Radiation 208
7.3 The Bohr Atom 213
7.4 The Quantum Mechanical Model of the Atom 216
7.5 Electron Configurations 219
7.6 Electron Configurations and the Periodic Table 222
Chapter 7 Keywords 229
Chapter 7 Exercises 229
Appendices
A Scientific Notation and Powers of Ten Calculations Al
A.1 Scientific Notation Al
A.2 Calculations Involving Powers of Ten A4
B Solutions to Check for Understanding Problems A7

Chapter 1 A7



Vi

CONTENTS

C Answers to Selected End-of-Chapter Exercises

Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7

Glossary

Index

All
A.18
A.28
A.36
A5l
A.57

A.61
A.61
A.63
A.65
A.69
ATl
A.73
A.75

G.1



