6.1 - Exponential Growth and Decay Functions
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Exponential Function

Has the form y = ab* where a # (0 and base b is
a positive real number other than 1.

Exponential Growth Function | 1
When a >0 and b > 1 ‘

b is called the growth factor. PERES aEEEn
Exponential Decay Function Al
When a>0 and0<b <1 4

b is called the decay factor. .
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Parent Function for Exponential Growth

The function f(x) = b* where b > 1
The domain is all real numbers. Rangeis y > 0

AY
f(x) = b%
7‘ (b > 1) (The graph rises from)
) . ~ —| left to right, passing
The x-axis is an asymptote of 0, 1) (1,6) through the points
the graph. An asymptoteisa | | (0,1) and (1, b).
line that a graph approaches Y X ~
_ more and more closely.

S

Jx) =27
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Parent Function for Exponential Decay

The function f(x) = b* where 0 < b < 1
The domain is all real numbers. Rangeis y > 0

AY
f(x) = b*
/The graph falls from\ 0<b<1)
Itif;(otlo 22:2 pgisigg "' (0, 1) (1, b) /The X-axis is an
(0, 1)ind (1,pb). o Y > <— asymptote of
A / \the graph.
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Exponential Functions

fx)=ab* b>0 What if?  f(x) = 3(93R)*
f(0) =3 f(2) =12 Find f(x)
Jx) =32)
™ Practice
1. f(0O)=5 2. f(0) =80
J3) =40 J4) =5

1 X
Jx) =5(2)" J(x) =80 <5>
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Exponential Functions
X g(x) g(x) = ab*
—2 2 — 2 _ gp2
; >~ dvide - =b*
I 36 = ab? b3
0 4 . .
- 1 12 g =al)
2 36— a=4

g(x) = 43)"
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Exponential Functions

X h¥ h(x) = ab® L\
2 128 hix) =8 <Z>

1
2 2
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6.4 - Transformations of Exponential and
Logarithmic Functions
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Transformations
Jx) =3"
How do you transform f(x) to obtain /(x)?
a. h(x) =3 b. h(x) = 4(3)
Translate left 2 vertical stretch 4
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6.4 - Transformations of Exponential and
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Transformations
Jx) =27
How do you transform f(x) to obtain /(x)?
a. hix)=2"+3 b. h(x) =2*
Translate up 3 Horizontal shrink 1/3

c. hix) = <%> + 7 d. h(x) = (?)

— Q72X 4 7 — 932

Reflect y-axis Horz. shrink 2/3
horz. shrink 1/2
translate up 7
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6.2 - The Natural Base e
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Euler’s Constant

Called the natural base and denoted by e.

Example: Compounded Interest

R=12% Interest compounded monthly
P =$100 Principal

0.12\ "
FV =100 <1 + T) Future value after 12 months

What if compounded daily? Hourly? ...

lim <1 + l) =e=2.71828...

n— 00 n
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Euler’s Constant

Called the natural base and denoted by e.
The actual value is e = 2.71828182846...

e can be calculated by the expression (1 +—)*
. as x approaches infinity. A

X 10! 10? 10° 10* 10° 10°

X
(1 I 1) 259374 | 270481 @ 271692 @ 271815 | 271827 | 2.71828
X
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6.3 - Logarithms and Logarithmic Functions

Logarithmic Functions 11 of 13

30 =3" logy3° = log;3”
=35 S5=x
lOg1 <£) 3= — 3—1.5
9
™ <1> _V3 x=15
3 9

Practice {

1. log, 81 2. log21—6 3. log,32
x=4 x=—-4 X = —
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6.3 - Logarithms and Logarithmic Functions

Graphing Logarithmic Functions 120113

glx) = 10" Graph of f(x) = log, x for b > 1
g_l(x) = f(x) = loggx

r‘ What must be positive?
y =log,a

y is all real numbers

a>(
b>0
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6.3 - Logarithms and Logarithmic Functions

Solving Logarithmic Functions 130113
log;x=2  3*=x log, 16=2 x*=16
x=9 X = 4, —>4
Practice . ;
4 I. loggx =2 2. log, o ==2 3. logux=-=
x = 36 x=2373 .= l
8

)

What about? X = logﬁ <3—2

x=-9




