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Objective: Graph Exponential Functions with Base e and find key features.

Prior Knowledge

What is the next term in the sequence?

3,7,11, 15,19, 23
n!is read “n factorial”, where n is any whole number

n!is equal to the product of all whole numbers from n down to 1.
0!is defined as 1.

0l =1 Find the following.

11=1 4! = 4-3-2-1=124
2!=2-1=2

31=3:2-1=6 5!= 5:4:3:2:1=120
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Objective: Graph Exponential Functions with Base e and find key features.

Concept

In Math | you learned about sequences. A series is when the terms of a sequence
are added together.

Consider the Maclaurin Series:
1 3 4! 5! 6! 7!

I P S R S
B 26 24 120 720 5040

-1 1 1 1 1 1 1 1 1
Dacatntatatutatatat -
k=0

Use a calculator to add the numbers in the series together. What value do you get?
2.7182539683 ...

As more terms in the series are added together, the sum approaches the irrational
number e. The irrational number e is sometimes called the natural base and is used
extensively in scientific and other applications of exponential growth and decay.
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Objective: Graph Exponential Functions with Base e and find key features.

Identifying Base e Functions as Exponential Growth or Exponential Decay.

Base e exponential growth: f(x) = a-e* "+ k

Base e exponential decay: f(x) = a-e **" + k

What to include in the graph of an exponential function.

horizontal asymptote; Note: for the functions f(x) = a-e **" + k
and f(x) = a-e* ™" + k, the horizontal asymptoteis y = k.

key points, including the y-intercept and/or zero when reasonable
end behavior
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Objective: Graph Exponential Functions with Base e and find key features.

Identify each function as exponential growth or exponential decay.

flx)=e**t* =2 gx) =—-2e*—6 h(x) =e ™ +5
Base = e >1 Base = e >1 Base = = <1
exponential growth exponential growth ¢

exponential decay
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Objective: Graph Exponential Functions with Base e and find key features.

Concept
The function f(x) = e* is the parent function for base e exponential functions.
f(x) =¢€"
x f(x) =e* gf——7 |
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Domain: the set of all real numbers; {x|—c0 < x < +0}; (—00, +)
Range: {y|y > 0}; (0, +0)

Horizontal Asymptote: y = 0

End Behavior: as x - —oo, f(x) = 0;as x = +oo, f(x) = +o
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Objective: Graph Exponential Functions with Base e and find key features.

Ex) Graph the function. State the key features

. Aj
sy x| boes e m L .
|
_Bé('hv_'_ 'L N
%60 = ag o6y A |
L= o) graxis et \\ }
h: O NOoN< \ +
k= O Nnon<e \
Exponential Growth/Decay)(circle one) \'\\\~>
b -4 =2 v P 4 G 5’(
Domain: /
(set notatign) interval notation)
Range: §u1 g>© /O, )
(set notatlon) (interval notation)

Horizontal Asymptote: Lé &
End Behavior: gs x>~ oo, a(xy>"®
s X T, 9G)I™> O
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Objective: Graph Exponential Functions with Base e and find key features.

Ex) Graph the function. State the key features. 4Y
bose = e =e>l -
g(x) =22 -2 ’
. NYHx
A= Y \JQA'?CJ S‘\'rg¥cl\ /I
1 =\ rone ¢
= , /
= 2 r*'\g"\'\‘ 9, /
k: -3 d\ou\)"\ Q < =52 f q G >
-~
ExponentiDecay (circle one) @ T ->
Domain: /
(set notation interval notation)
Range: §u{ u D/ 3, =0)
(dset notation) (interval notation)

Horizontal Asymptote: _ = — X
End Behavior: 0s x - _oo .5700 > =2
os X=>+o0 S‘(qu—mo
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Objective: Graph Exponential Functions with Base e and find key features.

Ex) Graph the function. State the key features. AY
PR R = >
g0) = —¢=41 beseseme I | L : :
- (g -9 — 2 x
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Exponential Growthcircle one)
Domain: / M
(set notation) (interval notation)
Range: gde) M< ﬂ / (_Obl )
Tset notation) (interval notation)

Horizontal Asymptote: __4/= |
End Behavior: gr X— —O | 9(><} > _ 0
0SS XS Too | ﬁ()@% |
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Objective: Graph Exponential Functions with Base e and find key features.

Practice) Graph the function. State the key features.

I
glx) =e** -3 +
¢ (1, 4.389)
: //
J/
5 5 4 3 2 23 ¢ 9
- (0, -0.282)
1 Yo, 2632)L (-1,-2)

o

ExponentiaI/Decay (circle one) —

Domain: _{x|—00 <x < 4o} / (=00, +00)

(set notation) (interval notation)
Range: {vly>-3} / (=3,+)
(set notation) (interval notation)

Horizontal Asymptote: y = -3
End Behavior: asx —» —oo,g(x) » —3
as x = +, g(x) - +o0
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Objective: Graph Exponential Functions with Base e and find key features.

Closure

Using the graph, what is the value of k for the function h(x) = e*~? + k?

w

L
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