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00 O O Aswe learned in Section 1.1, physics is an experimental science. Experiments require meas-urements, and
we generally use numbers to describe the results of measurements. Any number thatis used to describe a physical
phenomenon quantitatively is called a physical quantity. For exam-ple, two physical quantities that describe you
are your weight and your height. Some physical quan-tities are so fundamental that we can define them only by
describing how to measure them. Such adefinition is called an operational definition. Some examples are
measuring a distance by using aruler, and measuring a time interval by using a stopwatch.In other cases we define a
physicalquantity by describing how to calculate it from other quantities that we can measure. Thus we mightdefine
the average speed of a moving object as the distance traveled [1 measured with a ruler] divid-ed by the time of
travel (I measured with a stopwatch[J .When we measure a quantity, we always compare it with some reference
standard.Such astandard defines a unit of the quantity. The meter is a unit of distance, and the second is a unit
oftime. When we use a number to de'scribe a physical quantity, we must always specify the unit thatwe are using; to
describe a distance simply as "4.56"wouldn't mean anything. To make accurate, reliable measurements, we need
units of measurement that do not changeand that can be duplicated by observers in various locations. The system
of units used by scientistsand engineers around the world is commonly called "the metric system, "but since 1960 it
has beenknown officially as the International System, or SI [J the abbreviation for its French name,
SystemInternationalJ . A list of all SI units is given in Appendix A, as are definitions of the most funda-mental
units.
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