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Objective: Graph Exponential Decay Functions and Find Key Features

Concept

An exponential function is a function of the form f(x) = a(b)**~" + k,
where b > 0 and b # 1. The domain of every exponential function is all real
numbers because the value of the exponent can be any real number.

What to include in the graph of an exponential function.

* horizontal asymptote; Note: for the function f(x) = a(b)**~™ + [,
the horizontal asymptote is y = k.

* key points, including the y-intercept and/or zero when reasonable

* end behavior
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Objective: Graph Exponential Decay Functions and Find Key Features

Concept

There are two ways to write an exponential decay function of the form

f(x) = a(h)**=" + k. One way is with a base value between 0 and 1 and a

positive ¢ value. The second way is with a base value greater than 1 and a
negative c value.

Two Ways to Write the Exponential Decay Function
First Way: f(x) = b=**" where b > 1
f(x) = b—(x—h)
flx) = BHE™

i\ x—h 1
Second Way: f(x) = (E) where 0 < . 1
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Objective: Graph Exponential Decay Functions and Find Key Features

Concept

The function f(x) = (1
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Domain: the set of all real numbers;
{x|—00 < x < 00}; (—00, 0)

Range: {y|y > 0}; (0, )
Horizontal Asymptote: y = 0

End Behavior: as x - —oo, f(x) —
;asx > oo, f(x) - 0
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Objective: Graph Exponential Decay Functions and Find Key Features
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Ex) Graph the function. State the key features.
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Domain: 'y
(set notation) (ipterval notation)
ange_JU\UZ= L) (=D, o)
set%)tatlon) (interval notation)
y-intercept: (O Q\
HorlzontaIAsymptote U= o

End Behavior: _ 0.5 ’x%'“ooi %l[x\\)oo
Bs X o0 g(v@ —> =
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Objective: Graph Exponential Decay Functions and Find Key Features

Ex) Graph the function. State the key features.
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X&Z

g&= (3) + 5 .-
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Domain: ?X}—ooé ><<o<>7/ (’ O oO} _ihﬂr N @(Dﬁ
- (s’et notation) g (intervallnotati:)n) J TS B
Range:_3ul >S50/ (S5 o) 9(0)= g
- s'et%otatio)n) (intérval notation) _ -> S
y-intercept: CO 5\/?> - "
Horizontal Asymptote: U= 5 = _’X 5
End Behavior: _0.S X‘%_yOO} G (X)=2 X
QD X -5 O, ‘{1} S A
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Objective: Graph Exponential Decay Functions and Find Key Features

2y
Ex) Graph the function. State the key features.¢——1 . “2 z Y 9>(
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Domain: iX"‘ob4>< < o;z/ (—— O | 003
(set notation interval notatlon)

Range: ?u | u < | / —“ok’b."\w :
(segnotatlon) mterval notatlon) &j"' Hh ~ 3 (_0}3
V/,—-’) ICo

y-intercept:

HonzontalAsymptote U= ‘ . 'Qo ~ |

End Behavior: s X >Y-co Q<>0‘5 —ob _ _] _
()&gx%o@ig(x\,%—l “:L\\‘/l
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Objective: Graph Exponential Decay Functions and Find Key Features

Concept
X
The function f(x) = (1—10) is the parent function for all exponential functions with base %.
1 1 1
X 1\" 13" _ s
f(x) = ﬁ f(x) = E 1] (-1 10) ]
—2 iif, ,
— =10 =100
(%) s
-y | 1 -1 ) :
— =10 =10
55 f
0 (1)0 i ——(0.1)'&1‘0.1)
—_— — | | ! -
14 11 A @ o0o01) I
1 1\" 1 —
(ﬁ) =10°= 0.1 Domain: the set of all real numbers;
: {x|—00 < x < +00}; (—00, +0)
2 1V _ 1 _oo1 || Range: {yly > 0} (0, +00)
10 100 Horizontal Asymptote: y = 0

End Behavior: as x - —oo, f(x) — +o0;
as x - 4+, f(x) = 0
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Objective: Graph Exponential Decay Functions and Find Key Features

Ex) Graph the function. State the key features. _ q‘_‘j _ _
A g -
1 X \O « | z/ /9(><) >
g(X)—_(E) +3 < T2 [J —— —;<
—X T
g(x)= — 10 * 3 "
=
0: ‘] | Q’): O | \K = B l.‘g
yq—-o\b(l\S U Hio
refl. F Vi
Domain: / v
(set notatjon) interval notation) Y -int > g /D>
Range: %\g\‘u43} / —OO;?DB (0) = ——(—‘0>O4_j
(sef notation) (interval notation) g N J,—* 3 =2

y-intercept: (0O 2

HorizontalAsympfote: U - 3

End Behavior: 55 X5 "}_00: g(x) = =Pp
fe X—=> b, ox)™>3
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