TABLE 1-5 Sl Base Quantities
and Units

Unit
Abbre-
Quantity Unit viation
Length meter m
Time second 5
Mass kilogram kg
Electric
current ampere A
Temperature  kelvin K
Amount
of substance mole mol
Luminous
intensity candela cd
FIGURE 1-9 The world’s second

highest peak, K2, whose summit is
considered the most difficult of the
8.000-ers. K2 is seen here from the
north (China). Our cover shows
K2 from the south (Pakistan).
Example 1-3.
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The world’s tallest peaks

10 CHAPTER 1

ST units are the principal ones used today in scientific work. We will there-
fore use ST units almost exclusively in this book, although we will give the cgs
and British units for various quantities when introduced.

Base vs. Derived Quantities

Physical quantities can be divided into two categories: base guantifies and
derived quantities. The corresponding units for these quantities are called base
units and derived units. A base quantity must be defined in terms of a standard.
Scientists, in the interest of simplicity, want the smallest number of base quanti-
ties possible consistent with a full description of the physical world. This number
turns out to be seven, and those used in the ST are given in Table 1-5. All other
guantities can be defined in terms of these seven base quantities,” and hence are
referred to as derived quantities. An example of a derived quantity is speed,
which is defined as distance divided by the time it takes to travel that distance. A
Table inside the front cover lists many derived quantities and their units in terms
of base units. To define any quantity, whether base or derived, we can specify a
rule or procedure, and this is called an operational definition.

m Converting Units

Any quantity we measure, such as a length, a speed, or an electric current,
consists of a number and a unit. Often we are given a quantity in one set of
units, but we want it expressed in another set of units. For example, suppose we
measure that a table is 21.5 inches wide, and we want to express this in centi-
meters. We must use a conversion factor, which in this case is

lin. = 2.54 cm
or, written another way,

1 = 2.54cm/in.
Since multiplying by one does not change anything, the width of our table,
in cm, is

21.5inches = (21.5¥m.) X (2,542) = 54.6cm.
Thh

Note how the units (inches in this case) cancelled out. A Table containing
many unit conversions is found inside the front cover of this book. Let's take
some Examples.

The 8000-m peaks. The fourteen tallest peaks in the world
(Fig. 1-9 and Table 1-6) are referred to as “eight-thousanders,” meaning their
summits are over 8000 m above sea level. What is the elevation, in feet, of an
elevation of 8000 m?

APPROACH We need simply to convert meters to feet, and we can start with
the conversion factor 1in. = 2.54 cm, which is exact. That is, 1 in. = 2.5400 ¢m
to any number of significant figures.

SOLUTION One foot is 12 in.. so we can write

1t = (]2"im)(2.54 ﬂ) = 30.48 cm = 0.3048 m.
Th..

The units cancel (colored slashes), and our result is exact. We can rewrite this

"The only exceptions are for angle (radians—see Chapter 8) and solid angle (steradian). No general
agreement has been reached as to whether these are base or derived quantities.
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