dimensional checks. We write a dimensional equation as follows, remembering
that the dimensions of speed are [L/T] and (as we shall see in Chapter 2) the
dimensions of acceleration are [L/T?]:
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The dimensions are incorrect: on the right side, we have the sum of quantities
whose dimensions are not the same. Thus we conclude that an error was made
in the derivation of the original equation.

If such a dimensional check does come out correct, it does not prove that
the equation is correct. For example, a dimensionless numerical factor (such as 3
or 27) could be wrong. Thus a dimensional check can only tell you when a rela-
tionship is wrong. It can’t tell you if it is completely right.

Dimensional analysis can also be used as a quick check on an equation you
are not sure about. For example, suppose that you can’t remember whether the
equation for the period T (the time to make one back-and-forth swing) of a
simple pendulum of length Jis T = 2#\,@ or T = 2*.7‘\{'@, where g is the
acceleration due to gravity and, like all accelerations, has dimensions |L/T?|.
(Do not worry about these formulas—the correct one will be derived in
Chapter 11; what we are concerned about here is a person’s forgetting whether it
contains //g or g/1.) A dimensional check shows that the former (//g) is correct:
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whereas the latter (g/1) is not:
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Note that the constant 27 has no dimensions and so can’t be checked using

dimensions.

B Summary

[The Summary that appears at the end of each Chapter in this
book gives a brief overview of the main ideas of the Chapter.
The Summary cannot serve to give an understanding of the
material, which can be accomplished only by a detailed
reading of the Chapter.]

Physics, like other sciences, is a creative endeavor. It is
not simply a collection of facts. Important theories are created
with the idea of explaining observations. To be accepted, theo-
ries are “tested” by comparing their predictions with the
results of actual experiments. Note that, in general, a theory
cannot be “proved™ in an absolute sense.

Scientists often devise models of physical phenomena. A
model is a kind of picture or analogy that helps to describe
the phenomena in terms of something we already know. A
theory. often developed from a model. is usually deeper and
more complex than a simple model.

A scientific law is a concise statement, often expressed in
the form of an equation, which gquantitatively describes a wide
range of phenomena.

Measurements play a crucial role in physics, but can
never be perfectly precise. It is important to specify the

uncertainty of a measurement either by stating it directly
using the * notation, and/or by keeping only the correct
number of significant figures.

Physical quantities are always specified relative to a
particular standard or unit, and the unit used should always
be stated. The commonly accepted set of units today is
the Systéeme International (S1), in which the standard units
of length, mass, and time are the meter. kilogram. and
second.

When converting units, check all conversion factors for
correct cancellation of units.

Making rough. order-of-magnitude estimates is a very
useful technigue in science as well as in everyday life.

[*The dimensions of a quantity refer to the combination
of base quantities that comprise it. Velocity, for example. has
dimensions of [length/time] or [L/T]. Working with only the
dimensions of the various quantities in a given relationship
(this technique is called dimensional analysis) make it
possible to check a relationship for correct form.|
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