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Section 3.4 Velocity and Other Rates of Change
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LESEIETPY Modeling Horizontal Motion

The position (x-coordinate) of a particle moving on the horizontal

line y =2 is given by x(z) = 4¢3 — 1612 + 15¢ for r= 0. v=Veledy
S=XLE) EPssirow Q =acdel-

1. Graph the parametric equations x,(¢) = 43 — 1612 + 15,
y1(#) =2 in[~4, 6] by [-3, 5]. Use TRACE to support that the
particle starts at the point (0, 2), moves to the right, then to the
left, and finally to the right. At what times does the particle
reverse direction? F VS Sexid

2. Graph the parametric equations x,(¢) = x;(¢), y,(f) = ¢ in the
same viewing window. Explain how this graph shows the back and
forth motion of the particle. Use this graph to find when the parti-
cle reverses direction. USvay GRAOH 2 STx(t) V.t

3. Graph the parametric equations x3(¢) =, y3(¢) = x,(¢) in the
same viewing window. Explain how this graph shows the back and
forth motion of the particle. Use this graph to find when the parti-

cle reverses direction.  [F/e"» [ZFTE) My folh ‘[w =

4. Use the methods in parts 1, 2, and 3 to represent and describe the

- velocity of the particle.
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& Exploration

The graphs in Figure 3.26b give us plenty of informiation ab
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flight of the rock in Example 4, but neither graph shows the path of

the rock in flight. We can simulate the moving rock by graphing the
parametric equations

x1(8) =3(r < 5) + 3.1(r = 5), yi(#) = 160t ~ 16¢2
.
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This will show the upward flight of the rock along the vertical line

x = 3, and the downward ﬂight of the rock along the line x = 3.1.
UP FruMY=% To Poww 4y Xo Y.
1. To see the flight of the rock from beginning to end, what should

we use for tMin and tMax in our graphing window?

2. Set xMin = 0, xMax = 6, and yMin = ~10. Use the results
from Example 4 to determine an appropriate value for yMax. ( You
will want the entire flight of the rock to fit within the vertical range

of the screen.) /~7 o. Z /me ,TH‘:MW 0,( A,fa 0_'3
3. Set tStep initially at 0.1. (A higher number will make the simula-
tion move faster, A lower number will slow it down.)

4. Can you explain why the grapher actually slows down when the
rock would slow down, and speeds up when the rock would
speed up? |F So, BEAP(Alm /
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