Chapter 1

About Science

THE MAIN IDEA

( Science is the study of nature’s rules )

1.1 Understanding the Natural World
1.2 Investigating the Sea Butterfly

1.3 Technology Is Applied Science
1.4 The Natural World
1.5 Chemistry Is Integral to Our Lives

1.6 Measuring with Units
1.7 Scientific Notation
1.8 Significant Figures

1.6 Measuring with Units

Science starts with observations. When possible, it is helpful to quantify
observations by taking measurements. By quantifying observations, we are
able to make objective comparisons, share accurate information with others,
or look for trends that might reveal some inner workings of nature.

Scientists measure physical quantities. Some examples of physical
quantities you will be learning about and using in this program are length,
time, mass, weight, volume, energy, temperature, heat, and density. Any
measurement of a physical quantity must always include a number followed
by a unit that tells us not only what was measured but also the scale of the
measurement. It would be meaningless, for example, to say that your dog READING CHECK
weighs 40, because without a specific unit, no one would know what that
meant: 40 ounces, 40 pounds, 40 kilograms? A dog that weighed 40 kg would
be more than 35 times heavier than one that weighed 40 oz. Units such as
ounces, pounds, and kilograms, or feet, yards, and kilometers are all units
that allow us to make meaningful comparisons when we measure physical
quantities, and they must be included to complete the description.

There are two major unit systems used in the world today. One is the
United States Customary System (USCS, formerly called the British System
of Units), used in the United States, primarily for nonscientific purposes.*
The other is the Systéme International (SI), which is used in most other
nations. This system is also known as the International System of Units or
as the metric system. The orderliness of this system makes it useful for sci-
entific work, and it is used by scientists all over the world, including those
in the United States. And the International System is beginning to be used
for nonscientific work in the United States, as Figure 1.14 shows. This book
uses the SI units given in Table 1.2. On occasion, USCS units are also used

Any measurement of a
physical quantity must
always include two things.
What are they?

* Two other countries that continue to use the USCS are Liberia and Myanmar.
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Various commercial goods
are commonly sold in metric
quantities.

to help you make comparisons. One major advantage of the metric system
is that it uses a decimal system, which means all units are related to the next
smaller or larger units by a factor of 10. Some of the more commonly used
prefixes, along with their decimal equivalents, are shown in Table 1.3. From
this table, you can see that 1 kilometer is equal to 1000 meters, where the
prefix kilo- indicates 1000. Likewise, 1 millimeter is equal to 0.001 meter,
where the prefix milli- indicates 1/1000. You need not memorize this table,
but you will find it a useful reference when you come across these prefixes
in your course of study.

TABLE 1.2 Metric Units for Physical Quantities and their USCS Equivalents

TABLE 1.3 Metric Prefixes



