
(1.3) Rates of Change

? When we study a functon it helps to
graph the function:

(i) set fix/ to y
(ü) build table

? Frequently we desire to know how a graph'

a function changes -particulaply the
rate at which a function changes.

? For Lines the rate of change is its slape, m

? For cures the rate of change is either the
arsage rate of change or the instantaneous

? Graphically
rate of chang,

( a secant line, or
chard

stope = m

X , X 2

f (x,)
The averagerate of change of

F(x )  F rom x ,  toX ,

m = f(x2) - f(x,)
X2  -X1

?
Ax



(2)

EX l e t  f ( x ) : * 2 + 3 x - 2
Find the average rate offchange of f(x)
f r o m  x = 1  t o  x = 1

? graph

x = 2

?  LoS

2(1)

? Vertex

4-(3) 73(2)-2

4=9-2-2
= 9-4-4
=-27*64

?  r o o t s :

0 = x * + 3 x - 2

x = ( 3 ) 5 5 ( 3 1 - 4 6 1 1 1 - 2 1
2 ( 1 )

- 3 + 5 1 7
X = 2

= - 3 4
2

? formula

( - ( 1 )

#LErs +36-11-23-211) +3(1) -23
- 2

= 6 - 4 3 - 2 2 3
-2

=37 average ra te  o f  change o f  f  be twee
x=- 1 and 1



@ Instantaneous Rate of Change

slope of the tangent line

at  X,  is  the
instantaneous rate of
change of fCX/

procedure: take a second pornt to the right wed
and compute the are range

and then more that second
point closer and closer

to  the 1s t  po in t

A f betwee X2 iXI
AX

let Xe approach x,

t h e  " l i m i t " '  o f?Af as XI

approaches X, is the instant-
aneous slope of f(x)@X,

Note :  A f  = f (xz )  - f i x  goes aproaches

to O  a s  X a X,
b u t  1 X  = X = - X ,  a l s o ? > 0  a s  X , ? X

0 "
yet the ratio remach, a valid numbe

This process is called differatiation (Calc: I



Exl what is the ave. rate of change of

r i t =  4 7 3  f r o m  2  t o  2 t h ?

f(2th) - f(2)
(2+h) - (2)

A f

A x

2 2+4

m = [4(241)*3 - {4(2)']

m  =
4624h244(274) -4.8

or vi
Pascals A

'(2+h)"=24°+3-2-473-24724

(244)'=2973-2'4+3-2hth'

=8+12h+6h97h3

4L8+12h76h°+h '3 -32
m = h

32+484+244+443-35

4

=

m = 4 8 + 2 4 4 + 4 4 °

i f  h = 0 : 1

m= 48+24(01) +46011
48+2. + 0.04

= 5 0 . 4 4



A pasca ls  A

2

5

EX
s o  ( a t b ) "

1 0

3

1 0 5 -


