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Exponential Functions and Graphs

= (raph exponential equations and exponential functions.
= Solve applied problems involving exponential functions and their graphs.

EXPONENTIAL FUNCTION

The function f(x) = a*, where xis a real number, @ > 0 and
a # 1,is called the exponential function, base a.

EXAMPLE y = f(x) = 2"

fO)=2=1  fn=2'=5="
fly=2"=1% L
f(2) =2° = 4 f(=)=2"=5="73
f3)=2"=% L1

f(=3) =2 =53 3

x y=flx)=2" (xy)

0 1 (0,1)

1 2 (1,2)

2 4 (2,4)

3 8 (3,8)

-1 : (-1.3)

-2 } (-2,4)

-3 : (-3.3) —4-3-2-1 1 123 4
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Properties of exponential functions of the form y=ax

(1) y-intercept at (0,1)

(2) Domain is all real numbers, Range is all positive real numbers.

(3) The x-axis is a horizontal asymptote; never crosses x-axis.
(4) If a> 1, then it is an increasing function
(5) If 0 <a <1, then it is a decreasing function

(6) It is a one-to-one function. It's inverse function is a logarithm.
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Most important number in the universe

: : . Named after Swiss mathematician. f
Most famous exponential function is Leonhard Euler. (1700s)

f(x)=e", where e is the euler number (pronounced "oiler")

k—x

k
e =lim [1 + %] ~2.718281828459

Cl+1-1882"180 C1+1-186862 1680 Cl+1-108686@2"16

2. 784813829 2. 7189239352 BEEEE
i i . 2. 7128280489
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Find each of the following, to four decimal places, using

acalculator‘ NORMAL FLOAT AUTD REAL DEGREE CL n
1 €4 e~ (4)
TN 24.52815003
MORHAL FLOAT AUTO REAL DEGREE CL n
e~ ( -2.458)
3 “DA58 e, @.8856059919
. €7
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Simple versus Compounded Interest

T=Pct 3 F= Prfet=PU+et)

Bloo nvestment at 102 (P=loo, r=.l)

Simple (F) Compounded Annually
Year O 100 T iy .
Year | (10 Year | 78
Year 2 120 Year 2 ET
\/ear 3 [30 Year3 T33.00

; : . ;

""r So 100 + 100 ( 1){ $o) )’eu [Ys)
JooO +§oo=6£2 ‘")731.07

Yeas 02 10O
Year V1 100 + 100 (1)

Yeas 2% 110 4+ 110 (1)

100 (1+.0) = 100 (1)) =110
joo (1.1 + p00(1.(-D)
loo(1.1Y(1- 1) = M‘ = )2l
100(1.)°? + LD_O_Q_."/)?(")

- )oo(/.l)a().l)
= /00 (I.I)3

Veas 30 121 + 121 (.1)

)’cn.f n: }00<),;)n

NORMAL FLOAT AUTO REAL DEGREE CL n

SO ~
yeat So0: /00 (H) e 11739.08529
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