TABLE 1-2 Some Typical Time Intervals TABLE 1-3 Some Masses

Time Interval Seconds (approximate) Object Kilograms (approximate)
Lifetime of very unstable subatomic particle 10725 Electron 107" kg
Lifetime of radioactive elements 1072 5 10 10%s Proton, neutron 107 kg
Lifetime of muon 102 dH DNA molecule 107" kg
Time between human heartbeats 10° s(=1s) Bacterium 107" kg
One day 10° s Mosquito 1075 kg
One vear Ix10 s Plum 107" kg
Human life span 2x10° s Human 10° kg
Length of recorded history 10" s Ship 108 kg
Humans on Earth 10" s Earth 6 % 10% kg
Life on Earth 10'7 s Sun 2% 10 kg
Age of Universe 10 5 Galaxy 10" kg
Time

The standard unit of time is the second (s). For many vears, the second was
defined as 1/86,400 of a mean solar day. The standard second is now defined
more precisely in terms of the frequency of radiation emitted by cesium atoms TABLE 1-4
when they pass between two particular states. [Specifically, one second is Metric (SI) Prefixes
defined as the time required for 9,192,631,770 periods of this radiation.] There are,

by definition, 60s in one minute (min) and 60 minutes in one hour (h). Table 1-2  Prefix  Abbreviation  Value

presents a range of measured time intervals, rounded off to the nearest power of ten. votta v 102
Mass zetta Z e
The standard unit of mass is the kilogram (kg). The standard mass is a particular Sha B I{)::
platinum—iridium cylinder, kept at the International Burcau of Weights and P - 10-?
Measures near Paris, France, whose mass is defined as exactly 1 kg. A range of €@ T 10
masses is presented in Table 1-3. [For practical purposes, 1 kg weighs about  giga G 107
2.2 pounds on Earth.] mega M 10°
When dealing with atoms and molecules, we usually use the unified atomic  kilo k 10°
mass unit (u). In terms of the kilogram, hecto h 10?
lu = 16605 x 1077 kg. deka da 10'
The definitions of other standard units for other quantities will be given as dem. . 107;
we encounter them in later Chapters. SR 8 10 -
milli m 107
Unit Prefixes qicco? " 1076
In the metric system, the larger and smaller units are defined in multiples of 10 nano n 11}
from the standard unit, and this makes calculation particularly easy. Thus  pico P [0
| kilometer (km) is 1000 m, | centimeter is o m, | millimeter (mm) is g m OF  femto f 10~18
1 em, and so on. The prefixes “centi-,” “kilo-,” and others are listed in Table 1-4 40 a 10718
and can be applied not only to units of length, but to units of volume, mass, or zepto = 1072
any other metric unit. For example, a centiliter (cL) is m liter (L), and a kilo- T v 10°2

gram (kg) is 1000 grams (g). -
"pis the Greek letter “mu.”
Systems of Units
When dealing with the laws and equations of physics it is very importanttousca ™ PROBLEM SOLVING
consistent set of units. Several systems of units have been in use over the years.  Alwavs use a consistent set of units
Today the most important is the Systeme International (French for International
System), which is abbreviated SI. In SI units, the standard of length is the meter, 5/ units
the standard for time is the second, and the standard for mass is the kilogram.
This system used to be called the MKS (meter-kilogram-second) system.
A second metric system is the egs system, in which the centimeter, gram,
and second are the standard units of length, mass, and time, as abbreviated in
the title. The British engineering system takes as its standards the foot for
length, the pound for force, and the second for time.
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