6.6 Logarithmic and Exponential
Equations
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Learning Objectives

1. Solve Logarithmic Equations
2. Solve Exponential Equations

3. Solve Logarithmic and Exponential Equations Using
a Graphing Utility

4. Solve Applications
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Solving logarithmic equations

There are two types of logarithmic equations which use
two different methods to solve.

If the equation has one logarithm, or it can be
l condensed to one logarithm, use the definition:

« y = log, x is equivalent to x = a” oWt

geN=E —>  gE=nN & om

If the equation has a single logarithm on both sides of
@the equation, use this property:

© If log,M=1log, N, then M=N “dup’ Ho |cgprithn

brom bt Sides
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Example 1

Solving a Logarithmic Equation
i
Solve: _2_log5x= 10g59 WL Pru@:“‘s

2 / C \OCBN\ = \O%W\P
s X = 35

3 Chep’ N \oﬁar{m mS
X =



Example 2

Solving a Logarithmic Equation

Solve:  Jog, (x+6)+log, (x+2)=1

\/\f_\_/

@ Pearson Copyright © 2016, 2012 Pearson Education, Inc. All Rights Reserved Slide - 5

0 = Y]
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Example 3

Solving a Logarithmic Equation

Solve: 1n.r=ln(x+6)—ln(x—4)
S e 3
usp. BRI

Iax = &“(Y‘“O = - 0‘3“\ 02)11\7
K= &6 — “d:mf Y\ Olamn%ms

(){_Lf))( X+ M o mult \%}“H’m/

i{;ﬁ} d!momm
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Your Turn

Solve log,(x — 1)+ log,(x —3) =3

()’?Or\dg’“j {Oggﬂ(x—\ Xx-3) =5
: (o9 (F-a) = 3
Caw;;f)f (5 \ a

oif) N7 = X=4%3
T = X odxt3
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Solving Exponential Equations

There are different types of exponential equations which
require different methods to solve.

If there is an exponential expression with the same base
on both sides of the equation, use the property:

F bages ave eqgul, Hun
Hhe expronts ae egpal

If there is only one exponential expression in the
equation, solve using the definition:

e |Ifa“¥ = a" thenu = v.

« x =a”is equivalent to y = log, x (ﬂ\\lﬂ‘}’b

BE<N — > [ M=t i Lagols ™
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Examples
Solve the exponential equations using the one-to-one \

property.  ( moke loodn SiALS  have, damL\oose

2-X 3
(a)57-X=125—-e5 35"?‘7-—7\33

x=1 |
42x - 16x+1
6X 2K+
Y ~ . Q))(': 2)(‘]"2
(Lf) (‘1 Hﬁq - "y =2
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Example

Solve the exponential equations exactly and then approximate

answers to four decimal places. ('\ﬁa\(b‘(ﬂ/ Mo exwﬁa\)

2(5%%) J_ri = 3% C%qﬂi&% (0%5%
:l({"") 2

i
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Your Turn

Solve the exponential equation exactly and then approximate
answer to four decimal places.

2(3)—11=9

2(3") =2°
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Example: Solving an Exponential
Equation with Different Bases

Solve: 5*t3 = 32x-5 M‘ﬂ'#?) ‘\‘Cx\@«‘\l’&,
| 3 ) trgehn £ 2
(6“3) (

\O% (Can b2 Cul\\'a h&éﬁ}

(3 ) = (zx@g%) e WS_“
X(lo<a’>)+ ?)IOOS) 9.){([0(63 5(0?@ = - loym

Pearson ~ Copyright © 2016 , 2012 Pearson Education, Inc. All Rights Reserved Shde;‘}f X
X ( '035 --:llog?;) z - 510@,‘5-—310%3 < "
G
g = D5l o
1%5 -'Zloﬁ > [1.5597
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Example - Solving an Exponential
Equatuog_ That Is Quadratic in Form

cn

2 = ol ¥
Solve: 162 i) 12 = 0 (M%‘r\:dirﬁ\ ga\\:e,\

)0
2’*5’00& ¥ ”(’O

iy g =
4(’0‘&* ?Mx . N/
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Example: Solve x + e* = 2 graphically.
xamp ve x + e = 2 graphically

AJ 3
U, ot e eavation
iy

4 Y372 Ay .
Y, = x +e* WniGRtion
1 Al‘\‘ 190w sduhion.

@ Pearson Copyright © 2016, 2012 Pearson Education, Inc. All Rights Reserved Slide - 14



‘\t@ Ca

Example — Solve Application =
P PP WA ot

The value V of a certain automobile that is t years old can be

modeled by C Q
V(t) = 14,467(0.8)"

According to the model, when will the car be worth $90007?

(Round your answer to the nearest tenth.) t
Foc0 = 14461 (0-%)
MYl PN
0.6 = 0.¥¢ e g,

\)
*Bonus Question] What is the rate (%) of decay per year 651(6’;5 W
\

@ Pearson Copyright\© 2016, 2012 Pearson Educa%nc Il nghts Reserved SWQJ\I\(
10
| Groa by o % ) Con ;




Example — Solve Application

A population of bacteria cells is growing at a rate of 21% per

hour ,C 5 A4

a) If there were 1000 cells in the original sample, write an
exponential model for the population, P, of bacteria cells
after t hours.

P = (000 (] ll)
b) How many hours until there are 5000 bacteria cells?

3000 = logo (1-a1)*
CS = [Lals
by, 576 = LB
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