6.3 Exponential Functions with work Earned Notes

6.3 Exponential Functions

Essential Question:

What are some of the characteristics of the graph of an exponential function?

Core Vocabulary

What You Will Learn: exponential function
« |dentify and evaluate exponential functions.
« Graph exponential functions.

» Solve real-life problems involving exponential functions. dependent variable

independent variable

parent function

Exponential function: the variable is in the exponent
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|dentifying & Evaluating Exponential Functions

An exponential function is anonlinear function of the
formy =ab*, wherea # 0, b # 1, and b > 0. As the
independent variable x changes by a constant amount,
the dependent variable y is multiplied by a constant
factor, which means consecutive y-values form a
constant ratio.

Dec 23-8:40 AM



6.3 Exponential Functions with work Earned Notes

|dentifying & Evaluating Exponential Functions

An exponential function is a nonlinear function of the
formhere a#0,b#1,and b > 0. As the
independent variable x changes by a constant amount,
the dependent variable y is multiplied by a constant

factor, which means consecutive y-values form a
constant ratio.
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S CUUILMER N Identifying Functions

Does each table represent a linear or an exponential function? Explain.

b.

x 0 1 2 3 R | 0 1 2 3
y | 2 4 6 8 y 4 | 8 16| 32 ) (
Qineay VYV VvV anentlo
SOLUTION 2 2. 2 Y4 % 1%,
a +1 +1 +1 b. +1 +1 +1
. V. VAl P VAl Yl
0 1 2 3 0 1 2 3
y 2 4 6 | 8 y 4 | 8 16 32
AN A A A A __A
+2 +2 +2 X2 X1 X
> P As.xincreases by 1, v increases P Asxincreaseshy 1,yis
by 2. The rate of change is multiplied by 2. So, the
constant. So, the function 15 linear. function 1§ exponential.
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More Practice: Ay FMB/\S

Evaluate each function for the given value of x.

a.y=—-209)5x=3 b. y =3(0.5)5x = -2
)
_ _ZC_‘S'SC;) -2¢5) e
=-2(129)= EEQ/ e

Your Turn:

Evaluate each function for the given value of x.

a.y=-3@4);x=2 b.y= 2025) =2

S3i4yE
-4z — s‘
6@, 250°

.125

A L b
— Z(lb\ = %o ‘@
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Steps:
1) Make a t-table of values.

2) Plot the ordered pairs from your table.

3) Draw a smooth curve through the points.

.G..r:é.FSh ........................................................ >
1) y=2 £ 2" |42) y=(12)
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The graph of a function is a

by a of the graph of the parent function y = b*.
When a < 0, the graph is also reflected over the x-axis. The y-
intercept of the graph of y =@p* is a.

C) Core Concept
Graphing y = ab* whe‘ b>1 ' Graphing y = ab* whef 0<b<1 S

Y4a=0

STUDY TIP
The graph of y = ab*
approaches the x-axis
but never intersects it.
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Example: Graphing when b > 1

Graph f(x) = 4(2)*. Compare the graph to the graph of the parent
function. Describe the domain and range of f.

Make a table, plot the The parent function is g(x) = 2*. The graph of f is
points, connect the a vertical stretch by a factor of 4 on the graph of
coordinates. g. The y-intercept of the graph of f, (0, 4), is

L above the y-intercept of the graph of g, (0, 1).
Lk (2))( From the graph of f, you can see the domain is

g X L‘ ( - % all real numbers and the range is y >0. X f(X)
] AUyt 2 -2|1
a U !I ( | fx) a()*)” -1 2
‘ A %’ Y4 04
AW - = 118
thl\ % 2 |16
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RN . NS ¢
= . x WY <
Graph f(x) ﬁ0.25) ) Rx
x | -(0.25Y | f(x)ory
2 W@ w
) [EY=-@ [y
O [-&) -\
N U b
2 [-®)=-16 | -5
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Your Turn: .
X S 3y DN
fo=-() W7 weyeo

Compare the graph to the graph 8f‘the parent function. Describe

the domain and range of f.
X | -(1/2)x f(x)
2 -&)--0° |-4
1 [-MD- - —2
1\0 s EmmmmEE

O 1-\G) —\

-y T /

2@y -4
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Real-World Application

The graph represents a bacterial population y after x days.

i il a) Write an exponential function that represents the
Y : L1 Lz Lz &
800 A7 population. T E%EE- EggTESTS S
_ o0 X (& Sifuiches 5
§ 600 4 gilinReglatbxd  pE=1
B ool | &2 9t Lnked =1
"_; l \’L Lzigr =
g 400 (0, 3)
o '
& 00112 2 |1 48
| (3, 192)
100 |, G a8 ’al \0\2
%7 23456 7x b)HANd fﬁé—‘b?pulation after 72 hours after 5 days.
@) 5.5 ———
X: S5 _ 3 °Li5. 5 —  Twa"t
H_ = = £144
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Assignment:

pg. 310: 5-12, 21 - 24, 27, 28, 50, 51
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