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CHAPTER 7.4 L/ (PONENTIAL WQEHLAWU@N&

KEY CONCEPTS

10

A relation of the formy = b*, whereb >0and b #1, is 5
exponential. -t
Y
If b > 1, moving left to right, the graph increases Exponential Growth

very slowly for negative x-values and
Increases more rapidly for positive x-values.

- The graph is almost horizontal on the left and
very steep on the right.

If 0 <b <1, moving left to right, the graph
decreases very rapidly for negative x-values
and decreases more slowly for positive x-
values.

- The graph is almost horizontal on the right
and very steep on the left.

Exponential Decay
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KEY CONCEPTS

The y-intercept is 1 and there is no x-intercept.

The growth or decay factor is the base of the power,
b.

DE —5(} 5 10 | X

Exponentlal Decay
SIS

CABILAN MATH ONLINE.COM




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 1  Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y=2‘t y=4x
L x [ y | L x [ y |
-2 2 -2 -




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 1  Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

bl

L x |y |
_92 2 1)\’
& Z
=2
=4 :1 D
_1 5 v 1 s
5+ _—(3)
1 / 2 (1)2
1 05 4 -2 2
2 : ZE (
0.25 y 4 (ABILAN MATH ONLINE.COM
— =0.25




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

y=2

[
[ )

S

|
B

1
O
N
&




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.
y=4%y

::ZX y=4x

| =
k-




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 1 Graphing Exponential Relations by Hand
(a) Complete the table of values and graph each relation on the same axes.
[ a\X y =4%,
1 —r 1 4 y= X 0%
P S I R AT rtttTTYTTT V=| —
__________________________________________ g
A W O O O IO e B N O ST AT -2 1)
____________________________________ Lz
................................... = 92
BEREY ANRENY AR =4 N
SR Y SRS SR (S - -1 2 \
________________________________________________ :‘\ \\‘
___________________________________ D 1 o ) \C \\::\—«i;,
__________________________________________________________ el
! 1 _\
T e T Y O O - 0.5 |
: : 2

0.25




CHAPTER 7.4 £ PONENTIAL RELATIONS

EXAMPLE 1 Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.
LaNX y=4%,

y =2% (b) Which relation(s) are

""""""""""""""""""""""""""""""""""""

T T LT T increasing?

R I S o y =2*andy = 4

Which relation(s) are

[T decreasing? | (1)X

[ . N2

poofieeif it oot (C)FiNd the y”i'nt‘er’cep‘t for each

L) AT relation. What'do you notice?
RIS 72 N All graphs crass the y=axis
3 iz -1 b e 3 aty =1,




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 1

Graphing Exponential Relations by Hand

(a) Complete the table of values and graph each relation on the same axes.

"""""""""""""""

________

_________________________________

---------------------------------

________________

"""""""""""""""""""

________________________

=4y

"""""""""""

...............

__________________________________

-------------------------------------

____________________________________

------------------------------------

____________________________________

------------------------------------

___________________________________

-----------------------------------

""""""""""""""""""""""
_________________________

_______

----------------------------------

""""""""""""""""

___________________________________

y 2* SUMMARY

All exponential relations have
graphs which are
curves and they

crossthe _y -axisat .y =_1
The graphs of.exponential
relations never cross the =
axis. H( 1@




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same

axes. We need to subtract successive y-
Y=2  yalues

= CABILAN MATH ONLINE.COM



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

2 ?‘_‘f’ — :ZE_"“ Since the f|rst
1 [2(=1) E _ differencep are
= — 0 2(0) constant, we do
0 2(0) 2 — not need tg
1 E (%) 5 1 2(1) calculate the
s = ratios >
5 = £ 5 2 2(2)
2(2) -
7 Since the first differences aré \ ( %

_ constant, this is a linear CABILAN MATH ONLINE.COM

relation



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2

Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same

axes.

-4

|
I
I
I
=

|
—
—~

|
=

N
N

-
3

ANVANA

—_—
—~
=

M
—~
N

N =

y=x

W\

CABILAN MATH ONLINE.COM



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

= y?
V=X -1-(-3)
=—1+3

|
(]
-
o
[ ]

M| = I
N ELE '
Ak lox|F o
e

-
3

CABILAN MATH ONLINE.COM




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

-2 [ (-27 -2 | (-2p
-4 \ -4 i nd
1 (12 P —3 —1 1 S_lnce the 2
=1 < > 2 differences are
0 [op P -1< 0 | o constant, we do
=0 < > 2 not need to
1 ()3 > 1 < 1 1 calculate
=1 ﬁ > ratios
2 (@ _p 3 -~ 2 | 4
=4 Since the 2" differencesare

constant, this is a quadratié/ AN MATH ONLI NL COM
_ relation




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

o emev |



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2

Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same

axes.

| =

D .

> 0.25

> 05 £

D> 1 ¢
> 2 <«

|\

N

NLALA

0.5-0.25
=0.25

S |
o erev |

4



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same

0.5-0.25
=0.25

axes.

o emev |



CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes. 0.5+0.25

;= 0R 2
= p 0.25 > 025 ” 0.5 <
0.5 & > 2
0 > 0.5 < 0 < S
1 & > 0.5 1y 2%/
1 > 1 ( 1
2 K > 1 2 <
> 2 7 D>
2 4 7 2 4 7




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes. 0.5+0.25

Since the ratios are = [1] -
constant, this is an 12 2/1
exponential relation =7 =0.25 2 =

~ >

” 0.5 <> ;
0 1 £ o
> 2 -
1 5 <>
2 4 7




CHAPTER 7.4 ) (RPONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

| y:2x




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same
axes.

V = X2 y = 2X

N I R A = y?
ENE o3 RS O S 0 y=x
X IRNRNY/Z | x | y | Ratios |
SR VA SR SR S 31 S R SR SO 0" E N

z 4 -2 [ (27
e Lo g "4
A N | N /A S S S 1
------------------------- ) N S5y SR S S N 1
_____ b N1

; "1 o |
-3 K
b 1 1 §
b patateta 2 4
b e Quadratic

A elationship




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations

(a) Complete the table of values below and graph each relation on the same

axes.
y=x2 ___ y=2r¥ y=2X y=2

b | —
e
[ o ]

I
T

1
Q
N
Ol

0.5

=
\J




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 2 Comparing Linear, Quadratic and Exponential Relations
(b) Complete the summary below by filling in the blanks

Linear relations

> First (finite) differences which are __constant

> Ratio of successive y-values are __not constant

> The graph of linear relations is a straight line

Quadratic relations
->First differences which are Not constant

—> Second differences are constant N
- Ratio of successive y-values are ___not constant =N TN
—>The graph of quadratic relations is a . ' r\/

. . AN J \
Exponential relations (1 Ng\\\\/j
- First differences which are not constant \‘\ \4/\__/ T
—>Second differences are not constant 7 | | 2 )\‘a\

->Ratio of successive y-values are constant ( e

\ ||
—>The graph of exponential relations is a IS END of Day
1




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P =
500 000(1.0112)", where P is the estimated population and n is the number of
years after 1996. The formula is expected to be valid until 2031.

(a) Complete the table of values and graph

P = 500 000(1.0112)°
- = 500 000
500 000

5 e
528 634 = — P =500 000(1.01I2)%
10 558 908 =528 634 IN®
15 S %
590 916 M\ NUN
LR e P =500 000(1.0112)"0 || "~
N = 558 908 RGO
660 536 Jooh)
| i/ \
0 | 698 364 P = 500 000(1. 0112)15 LS S
35 738 358 =590 916 CABILAN MATH ONLINE.COM




CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P =
500 000(1.0112)", where P is the estimated population and n is the number of
years after 1996. The formula is expected to be valid until 2031.

(a) Complete the table of values and graph

0 500 000

* | 528634 |
T Population |
558 908 | (in hundred

15 590 916 |  thousands) |
20

624 757
25 660 536
> 698 364 i :L:D 1:5 2:0 2:5 3:0 3:5 —
% | 738358 crsTAN A uLINE. CON

# of years after 1996



CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P =
500 000(1.0112)", where P is the estimated population and n is the number of
years after 1996. The formula is expected to be valid until 2031.

(b) What is the value of the P-
intercept? What does this represent?
Show this on the graph.

The value of the P-
intercept is 500 000
—> This represents
the initial population
In 1996

Population
(in hundred
thousand

5 10 15 =0 25 30 35

# of years after 1996



CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P =
500 000(1.0112)", where P is the estimated population and n is the number of
years after 1996. The formula is expected to be valid until 2031.

(c) What is the projected population of
Hamilton in 20277

Method 1: Using the formula 2027 — 1996

There are _31 ~years between 2027 and 1996 Y\
- Substitute n = 31 into formula and solve for P ] \\ e
P = 500 000(1.0112)" N B
P = 500 000(1.0112)3! VIS @
[P=706 186 | \ ol

K\

The population of Hamﬁon W|II b‘ 706
186 in 2027 i ” |



CHAPTER 7.4 £/ RONENTIAL RELATIONS

EXAMPLE 3 Application: Population Growth

Hamilton’s population is projected to grow exponentially based on the relation P =
500 000(1.0112)", where P is the estimated population and n is the number of
years after 1996. The formula is expected to be valid until 2031.

(c) What is the projected population of
Hamilton in 20277

Method 2: Usingthe | & &+ & 4 4 b
graph The populatlon WI” be IR
approximately 700 000 _______
There are _31 vyears Population | o
between 2027 and : AN
1996 (inhundred, ¢ ®&—' | & | Lo
> Use interpolation ~ thousands) |\ = . = . & o P\
(reading within the IR N N A RS N | N N A\
data) to estimate the N N R N T L e
population 31 years b
U ele N ;;5 """ e

# of years after 1996



CHAPTER 7.4 BPONENTIAL RELATIONS
Homework:

Page 390 — 394
(Day 1) #1 - _
(Day2)6,7,9,11° -
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