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5.7 Average Rate of Change
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Average Rate of Change (ARO) —-—*"’6\7{76/

The average rate of change of the function f(r) on the

interval x=qg tox=5, is
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Average Rate of ChangeT




Graphical Perspective

The average rate of change of the function f(x) on the

interval Y =a to X = b isthe slope of the_secant line

between x =@ and X = b , thatis, the line that passes

through the points (a,f(a)) and (b,f(b)) .
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ex: Find the average rate of change over the indicated

interval. ] _FC)A —F 4\
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ex: Find the average rate of change over the indicated
interval.

b) [1,2]




ex: Find the average rate of change over the indicated

interval.

G .
Time (years) | 1 | 2 (C;\ 415
Height(in.) 27 | 35 |\ 37/ 42 | 45
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(2,37) (5,95 )
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ex: On which interval does the function f(r) =—x =x°

have an average rate of change of 0.5? 8

-2<x<?2

O<x<4

-3<x<?2

4 <x<l




o If f(x) is strictly increasing on the interval [a, b], then

average rate of change of f(’f) is

Pﬂs Hve. on the interval [a, b].

o If f(x) is strictly decreasing on the interval [a, b], then

average rate of change of f(l) is

neﬁatl-i Le, on the interval [a, b].
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ex.

a) Sketch: f(x) = (x - 3)

b) State an interval on which the average rate off(x)
is positive. How do you know? %, 5
/

<) State an interval on which the average rate of f JC)
is negative. How do you know?
[0



ex: The graph below shows the United States population
from 1900 to 2010, as recorded by the U.S. Census Bureau.

U.S, Population by Census
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a) What was the rate of change in the populationfrom 1900
to 20007 Is this greater or less than the rate of change in
the population from 2000 to 20107 g

O

9.009, ’)_‘b



ex: The graph below shows the United States population
from 1900 to 2010, as recorded by the U.S. Census Bureau.

U.S, Population by Census
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b) Which 10-year time periods have the highest and lowest
rates of change? How did you know?
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Tabular Data

1. Complete the following tables and answer the questions.

a)

x [{y=3x)] 1™Diff |
i =48 S+ 3
—t=%>+3

0 o - +3

1 3 -

2 A N

3 9 .

This fml:n@: quadratic [ exponential O  logarithmic

How do you know?

Ist difference is constant
(slope of 3)




1. Complete the following tables and answer the questions.
b)

x | y=x 1 =Dif | 29Diff
o) O - i

1 l 4 ! 2

2 l{ 3 )

3 S o
4 Jb I

5 | &S Q >~
§ [3 H ¢ T

N\

This function is Jlnuéquadru)CI exponential T  logarithmic

How do you know?

2nd difference is constant (2)




1. Complete the following tables and answer the questions.

) x| y=3

o 1

1 3

2 9

3 27
4 81

5 243
6 729

”
This function is. J  lincar ) quadratic (é enpanemul’ 3  loganthmic

How do you know?

common ratio of 3




1. Complete the following tables and answer the questions.
d)

X | y=logsx
1 O
3 l
9 oL
27 =
81 H
243 5
729 le

This function is. O  linear ) quadratic [J exponential w

How do you know?

The y's go up by 1
The x's go up exponentially.




2. Use differences to identify the type of function

represented by the table of values. Then label which type of
function each table of values models.

X y X y X y X Yy

-4 5 -5 32 0.5 0.9 -2 116

-3 8 -4 16 0.75 14 - I

-2 13 -3 8 1 1.3 o 1

-1 20 -2 4 1.25 1.5 1 4

o 29 -1 2 1.5 1.7 2 16

1 40 o 1 175 | 1.9 3 04
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Rebecca records the amount of money, fx), in her bank account each month, x, as shown in the table.

Bank Account
Month (x) """'",‘t:')""“" ‘_F
¢ s 6 «
1 12
2 $24 X e (0 ;Z
3 548 'G ( 3
: 596

Create 2 function that models this relationship.



4.

A sclentist stugdies several
colonies of bacteria. She records
the number of cells in the colony
every hour. Several tables
containing tha data are shown,

Click on the table or tables that
reprasent exponential growt®

Colony 2
Howurs Celis

L& 1

12

Colony 4

Haurs | Ceolls



Sa) The following graphs show the population growth for two species

Species X Species Y

400 (4, 405) 400

B o 1 2 3

Time (yr) Time (yr)

Show both graphs are exponential. y =ab"
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sb) The following graphs show the population growth for two species

Species X Species ¥
400 (4, 405) 400
350 350
g 300 ; 300
3 250 5 250
5, 200 3, 200
150 3. 13%) 150
100 100
50 S0
(X (0, 254

0 1 2 3 4 0 1 2 3 4
Time (yr) Time (yr)

Write the exponential function y = ab" for species X and Y.
What will be the population at time t=6 for both species?



