A high-speed car has released a parachute to reduce its
speed quickly. The directions of the car’s velocity and
acceleration are shown by the green (¥) and pold (a)
arrows. Motion is described using the concepts of velocity

and acceleration. We see here
that the acceleration & can
sometimes be in the opposite
direction from the velocity v.
We will also examine in detail
motion with constant acceler-
ation, including the wvertical
motion  of objects  falling
under gravity.

CHAPTER

Describing Motion:
Kinematics in One Dimension

he motion of objects—baseballs, automobiles, joggers, and even the Sun

and Moon-—is an obvious part of everyday life. It was not until the

sixteenth and seventeenth centuries that our modern understanding of
motion was established. Many individuals contributed to this understanding,
particularly Galileo Galilei (1564-1642) and Isaac Newton (1642-1727).

The study of the motion of objects, and the related concepts of force and
energy, form the field called mechanies. Mechanics is customarily divided into
two parts: kinematics, which is the description of how objects move, and
dynamics, which deals with force and why objects move as they do. This Chapter
and the next deal with kinematics,

For now we only discuss objects that move without rotating (Fig. 2-1a).
Such motion is called tramslational motion. In this Chapter we will be
concerned with describing an object that moves along a straight-line path,
which is one-dimensional translational motion. In Chapter 3 we will describe
translational motion in two (or three) dimensions along paths that are not
straight. (We discuss rotation, as in Fig. 2—1b, in Chapter 8.)

We will often use the concept, or model, of an idealized particle which is
considered to be a mathematical point and to have no spatial extent (no size).
A particle can undergo only translational motion. The particle model is useful
in many real situations where we are interested only in translational motion
and the object’s size is not so significant. For example, we might consider a
billiard ball, or even a spacecraft traveling toward the Moon, as a particle for
many purposes.
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FIGURE 2-1 The pinecone in (a)
undergoes pure translation as it

falls, whereas in (b) it is rotating as
well as translating,
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