
 Section 3.4 Rates of Change

Learning Goals



Conceptual introduction
object suppose that we track the position

If slt of an object moving on an axis

The displacement on tintz is As site s t

The average velocity on t.it is

s ÉÉff van displacement
travel time

At t t If SHE I

slope of secantline
on the graph of the position

The instantaneous velocity is
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slope of tangent line
on the graph of the position

On any interval where t so the objectmoves forward
On any interval where t co the objectmoves backward

the sign of the velocity indicates the direction of
the movement

The speed is v t it indicates how fast the object
is moving without specification on the direction



The rate at which the velocity changes is called the
acceleration

alt V t S tl

It measures how quickly the object picksup or loses velocity

Examples 1 Suppose the position of a body moving on an

axis is given by s 3 5 for t 1

a Find the displacement and average velocity on 1,3

b Find the velocity and acceleration

c Does the body ever change direction

a AS 513 S 1 438 33 5 48 3 5 41

Var Sf 412

b t 48 3

c The body changes direction when It changes sign
nutt y It

t 0 E 3

Ffmoves backward This happens at t 4



2 Suppose that sit position of an object moving
Suppose t is graphed below
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Find the intervals where the object is moving forward
barkward standing still What is the maximum speed of
the object

The object moves forward when It 0 113 8,9

The object moves backward when t 20 4,8

The object stands still when v14 0 3,4 8

Maximum speed luct maximum on 5,6 equal to 2

3 Suppose you throw a ball in the air Its altitude is

given by h t 542 3ot 6

When does the ball start is descent What is the

maximal altitude reached by the ball

h t 5t 30 6

of t lot 30 0 when 3

Ball starts descending at 3
31 t

Max altitude h 3 51
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Remark in this example we have alt t 10

So the acceleration is constant key feature of free fall

4 This figure shows the graph of position velocity and
acceleration Which is which

d 2

Position s 2 Velocity 9 3 Acceleration a dye I

5 A weight is attached to a spring and oscillates around

its equilibrium position following the

law net 5654
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a find velocity and acceleration

b Find displacement on 01

c At what times in the interval

To 2T is the weight standing still

a ult n t 55inIt
a t V t 56s t

b Dh h E h e 56s E 5056 5 E 1



c The weight is standing still when t 0 55in t O

t 0 I 25


