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his course is designed to introduce you to

chemistry and physics. Do not allow that to

scare or intimidate you. You are going to enjoy this course.

It appeals to science scholars and scoffers. The writer,

John Hudson Tiner, has taught science and authored

more than thirty books on the subject. He is well known

for his excellent biographies of famous scientists like

Newton, Kepler, Pasteur and Boyles. 

This course is a collection of the best science writings

from John Hudson Tiner. He has reduced normally complex

scientific concepts to clearly understandable terms.

Mr. Tiner’s approach is that of a master storyteller. Each lesson is presented as part of

a drama that unravels a great mystery about the development of science and the periodic table

of elements. The 180 lessons in this course help you understand how scientists discovered

each element and how every discovery became a foundation upon which new discoveries

were made. Little by little the normally complex subject of

science begins to make sense and become intriguing.

This Integrated Physics & Chemistrycourse is

designed to do two things:

1. persuade you that you really can “do science,”

2. prepare you for future chemistry and physics 

courses required for graduation.

The activities and quizzes are especially

prepared to help you work through each

chapter with comfort while understanding the

material. Follow the instructions carefully

and you will soon discover that you can

enjoy learning about science.

d

Integrated Physics & Chemistry
INTRODUCTION

T



Introduction to Course  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .d
Volume One Table of Contents  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .e-f
What and How You Will Learn from this Course  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .g-h

Chapter One . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1
Chapter 1 Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
SECTION 1

1. PUTTING TOGETHER THE PIECES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-8
2. CHEMISTS WHO WANTED TO MAKE GOLD  . . . . . . . . . . . . . . . . . . . . . . . . . . .9-12
3. THE MAN WHO DEFINED AN ELEMENT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .13-16
4. THE MONEY METALS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17-20
5. THE WORKING METALS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21-25

SECTION 2
6. METALS AND NONMETALS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27-30
7. MAKING CHEMISTRY EASIER  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31-34
8. CHEMISTRY MATTERS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35-38
9. CONTINUOUS AND DISCRETE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .39-42

10. CHEMICAL FORMULAS OF COMPOUNDS  . . . . . . . . . . . . . . . . . . . . . . . . . . . .43-46
SECTION 3
11. LEARNING CHEMICAL FORMULAS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47-51
12. CHEMICAL SHORTHAND  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .53-57
13. ATOMIC WEIGHTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59-62
14. HEAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63-66
15. MEASURING TEMPERATURE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .67-70

Chapter Two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .71
Chapter 2 Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .73
SECTION 1

1. GALILEO AND THE PENDULUM  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75-78
2. GALILEO AND MOTION: SPEED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .79-82
3. GALILEO AND MOTION: ACCELERATION  . . . . . . . . . . . . . . . . . . . . . . . . . . . .83-86
4. GALILEO, ROEMER AND THE SPEED OF LIGHT  . . . . . . . . . . . . . . . . . . . . . . .87-90
5. BRAHE, KEPLER AND COPERNICUS: MOTION IN THE HEAVENS  . . . . . . . .91-94

SECTION 2
6. VELOCITY, MASS, ACCELERATION AND FORCE  . . . . . . . . . . . . . . . . . . . . . .95-98
7. MOTION, GRAVITY AND THE STARS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .99-102
8. THE THREE LAWS OF MOTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103-106
9. NEWTON AND GRAVITY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .107-110

10. THE LAW OF GRAVITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .111-114
SECTION 3 
11. MOMENTUM AND IMPULSE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .115-118
12. SIMPLE MACHINES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .119-122
13. EFFICIENCY OF SIMPLE MACHINES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .123-127
14. KINETIC AND POTENTIAL ENERGY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .129-132
15. MECHANICAL AND HEAT ENERGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133-136

VOLUME ONE
Table of Contents

e



Chapter Three . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .137
Chapter 3 Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .139
SECTION 1

1. CHEMICAL NOMENCLATURE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .141-144
2. LAVOISIER’S LIST OF ELEMENTS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .145-148
3. SULFUR: USES AND PRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .149-152
4. CHEMISTS MAKE DIAMONDS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .153-156
5. GRAPHITE AND COAL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .157-160

SECTION 2
6. MEDIEVAL METALS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .161-164
7. PLATINUM AND ZINC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .165-168
8. COBALT, NICKEL, MANGANESE, MOLYBDENUM AND TUNGSTEN . . . . .169-173
9. GASES AND THE ATMOSPHERE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .175-178

10. AIR PRESSURE AND HUMIDITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .179-182
SECTION 3 
11. HENRY CAVENDISH AND HYDROGEN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .183-186
12. JOSEPH PRIESTLEY AND OXYGEN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .187-190
13. NITROGEN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .191-194
14. NITROGEN IN FERTILIZERS AND EXPLOSIVES . . . . . . . . . . . . . . . . . . . . . .195-198
15. NITROGEN IN DYNAMITE AND LAUGHING GAS  . . . . . . . . . . . . . . . . . . . .199-202

f



WHAT AND HOW YOU WILL 
LEARN FROM THIS COURSE

This course consists of 180 lessons in four volumes. The format is designed for
classroom or self-study. You will be able to progress through the four volumes individually
or in class groups. The secret to doing well is to read the entire lesson first, then complete
the activity questions as you read through the text again. 

Each Volume (or unit) is divided into three chapters. Each chapter is further divided into
three sections of five lessons each: (Volume I;Chapter 1; Section 1; Lessons 1-5). The course is
designed so you will enjoy learning important science concepts. Each lesson can usually be read
in a few minutes. You are encouraged to read each lesson completely, then respond to the activity
questions which are packaged in a separate booklet labeled: Activities, Quizzes and Tests. You
may answer the questions directly on each activity page or answer the questions on a separate
sheet of notebook paper. Your teacher will inform you of local school policy. 

Answers to activities, quizzes, test, mid-course exam and final exam are found in the
Answer Keys. The keys are divided by chapter and section number. You may be allowed to
grade your own answers to activity questions. Your teacher will inform you of local school
policy.

A section quiz is provided for you to complete at the end of every 5 lessons. Your teacher
will issue a chapter test after you complete all 15 lessons (after the third section quiz). The
chapter test is compiled from the three quizzes. Students who fail the quiz may be required to retake
the section. Students who score 85% or higher the three section quizzes may not be required to
take the chapter test. 

Activities, quizzes and chapter tests including a mid-course exam and a final exam are
available for each volume in the booklet labeled: Activities, Quizzes and Tests. Your school may
require that you complete the mid-course and final exams for semester or course credit.

Activity questions identified with an underline will appear on quizzes and tests. Activity
questions identified with an asterisk (*)are essential academic elements which may appear on
state exams. Questions on the Life Principles and vocabulary will be included in quizzes and
chapter tests. When you turn in your activity questions, you may be required to quote the Life
Principles to your teacher.

Vocabulary words are identified at the beginning of each lesson and are noted in bold,
italics type within the text. Vocabulary words will appear on most quizzes.
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Meet Max Potential, PAC curriculum’s
mascot. Max is an adolescent wolf who
will be hanging around to encourage you
to reach your maximum potential as you
read and work through these pages.
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