(a) v, graph for an object
moving on the x-axis
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The steeper the slope (positive or negative) of an 1,
object’s v,-f graph, the greater is the object’s
acceleration in the positive or negative x-direction.
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Recall from calculus that if:

d?f (x)
a) da’

d?f(x)
dx?
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This implies that if:

(b) Object’s position, velocity, and acceleration on the x-axis

A e,
v > | & X"' Object is at x < 0, moving in the —x-direction (v, < 0),
0 and slowing down (v, and a, have opposite signs).
G — o )
:» L | * Object is at x < 0, instantaneously at rest (v, = 0), and
=0 0 ¥ about to move in the +x-direction (a, > 0).
@ =0 a A ?
= i Object is at x > 0, moving in the +x-direction (v, > 0);
0 its speed is instantaneously not changing (a, = 0).
a i 3 2 @
| e e Object is at x > 0, instantaneously at rest (v, = 0), and
0 v = 0 X about to move in the —x-direction (a, <0).
- [ .
| vk x" Object is at x > 0, moving in the —x-direction (v, < 0),
0 and speeding up (v, and a, have the same sign).

>0 on an open interval (a,b), then f (x) is concave up on (a,b).

<0 on an open interval (a,b), then f (x) is concave down on (a,b).

2
,) = dd?(gt) >0 on an open interval (a,b), then x(t) is concave up on (a,b).
a
d?x(t) . .
b’) a= v <0 on an open interval (a,b), then x(t) is concave down on (a,b).

(@) x- graph

Slope zero: v, = 0
Curvature downward: a, < 0
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Slope positive: v, > 0
A Curvature zero: a, = 0

Slope positive: v, > 0
Curvature upward: a, > 0 .

(b) Object’s motion

g =

Curvature upward:

- Slope negative: v, < 0
Curvature zero: a, = 0

The greater the curvature (upward or downward) of

an object’s -t graph, the greater is the object’s

acceleration in the positive or negative x-direction.

Copyright © 2008 Pearson Inc., as Pearson Addi

Wesl
Y.

Ip

Ic

p

’l:'

v | ;
5 x
4 = O U ...................
é X

B e
| s
5 ® X
e B = A
iy R
[ —
Uls
0 !

Object is at x < 0, moving in the +x-direction
(v, > 0), and speeding up (v, and a, have the
same sign).

Object is at x = 0, moving in the +x-direction
(v, > 0); speed is instantaneously not
changing (a, = 0).

* Object is at x > 0, instantaneously at rest

(v, = 0), and about to move in the
—x-direction (a, < 0).

Object is at x > 0, moving in the —x-direction
(v, < 0); speed is instantaneously not
changing (a, = 0).

Object is at x > 0, moving in the —x-direction
(v, < 0), and slowing down (v, and a, have
opposite signs).



