Position at time 7 ... and at time ¢ + At
As
s DEFINITION  Velocity (instantaneous velocity) is the derivative of position
_ _ with respect to time. If a body’s position at time 7is s = f(¢), then the body’s
s =10 s+ As=f(t+ An) velocity at time # is
FIGURE 3.12 The positions of a body o) = % - AlimoW'
moving along a coordinate line at time ¢ !
and shortly later at time ¢ + A¢. Here the
coordinate line is horizontal.
Copyright © 2010 Pearson Education, Inc. Publishing as Pearson Addison-Wesley Slide 3- 34 Copyright © 2010 Pearson Education, Inc. Publishing as Pearson Addison-Wesley ‘ yi Slide 3- 35
\e cO-
5 \ ‘
DEFINITION Speed is the absolute value of velocity.
ds
Speed = |v(r)| = ‘—
t t
0 0 dt
s increasing: s decreasing:
positive slope so negative slope so
moving upward moving downward
FIGURE 3.13 For motion s = f(¢) along a straight line (the vertical axis),
v = ds/dt is positive when s increases and negative when s decreases. The
blue curves represent position along the line over time; they do not portray
the path of motion, which lies along the s-axis.
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FIGURE 3.26 The curve
x* + 3% = 9xy = 0 /s not the graph of
any one function of x. The curve can,
however, be divided into separate arcs that
are the graphs of functions of x. This
particular curve, called a folium, dates to
Descartes in 1638.
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FIGURE 3.27 The equation y> — x = 0,
or y? = x as it is usually written, defines
two differentiable functions of x on the
interval x > 0. Example 1 shows how to
find the derivatives of these functions
without solving the equation y? = x for y.
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FIGURE 3.28 The circle combines the
graphs of two functions. The graph of y; is
the lower semicircle and passes through
(3, -4).
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Implicit Differentiation
1. Differentiate both sides of the equation with respect to x, treating y as a differ-
entiable function of x.

2. Collect the terms with dy/dx on one side of the equation and solve for dy/dx.
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