Section 5.1
Exponential Functions
and
Section 5.2
The Number “e”

Functions whose equatlons contain a variable net&pmnent are calle@b<ponent|al

functions. gcb - 2 ()(3 T1- 2 x-S

Real-life situations that can be descrlbed usingperntial functions:

population growth

growth of an epidemic

radioactive decay

other changes that involve rapid increase oredse
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Theexponential functionf with baseb is defined byf (X) =b*(b> 0 andb # 1) andx
is any real number.

If b= e (the natural base, e=2.7183), then we havé(x) =e*.
» Definition: eis the “limiting value” of(1+ 1) asx grows to infinity.
X

e ltis anirrational number, liker. This means it cannot be written as a fraction
nor as a terminating or repeating decimal.
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Example 1: Determine whether the following expi@ss are true or false.
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If b> 1, the graph of f (x) =b”* looks like (largeb results in a steeper graph):
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fO<b<1, the graph of f (x) =b”* looks like (smalleb results in a steeper graph):

\iei PC)\ﬁs\'s (O 5)

=O
"7":“:“1""‘-1\':“7*\1:" \:? = 5. )\D#O

D
b=b

Both graphs have a horizontal asymptote of y =tie(x-axis).
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Transformations of Exponential Functions

We will apply the same rules we studied in Sec8ah but since exponential functions
have a horizontal asymptote we must remember thahwhe function has a vertical shift
(upward or_ downward) the horizontal asymptote iftesth by the amount of the vertical
shift.

Example 2: Sketch the graph 6fx) = —e.+3. State the:

a. transformations C _ X
Bowic: \=e A
x-vef\ | ombefl, Sup 1 — (2o forrrr =35

b domain/range e SA 2
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c. asymptote 1 2 3 4

\l o—“ﬁ»\\=3

d. y-intercept

53-\ X=0 '?(033' e.?-+b -gixnx-6
san o keypomt

45
(o“) x-rel) (,0 '-‘b—zi%\_ (*f—_‘lrﬁb 2UR (L2 2)

Example 3: Sketch the graph 6fx) = (;j State the:
\\ a. transformations %OJB\C \‘ = L \ i
A P\S _

\
b. domaln/range O<=z < 5

D (—e0,0D R: (-4 =)
L\ C. aSi‘DptOte
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d. y-intercept -
sk =0 p(3y= (£) -4 =2-A=-n

e. key point
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Bame : N = (Lbbx TS

x+1
Example 4: Letf(x):gj [ ]

a. State its horizontal asymptote.

A
y=0 5 c&bw;\@y =-A
b. Isthe poin(’((),_?j on the graph of the function?
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c. Is the point (-2, -2) on the graph of the fumc?
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Example 5: Find the exponential function of therfof (X) =b* that passes through the

points x L
a. (0,1)and (4, 81).

bl= g4

X
=2 Q(b=5 X Qb
« 8D D (O and QE\%\

b. (0, 1) and (3, 64). \32,= X
N 6O = QQ
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