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Class notes °
Solving Exponential and Logarithmic Equations (section 6.6)

k P
'—Kecall: Definition: Exponential Equation: An equation with the variable in the exponent

position will be called an exponential equation.

l
rff Examples: .
[ s =5  e¥=500, 348

\
Recall: Definition: Logarithmic Equatien: An equation that has logs of variable expressions

will be called a logarithmic (or log) equaticn.

]
P

Examples:
log,(x—1)-log {x+2)=

log, (4w} =4,

-~ 5= =4
l/-\\} X 201 = ) 5 S 3 i b= __ .
(f ‘%he 10ﬁa11th1n rulev ﬁom the previous section = %(’Uf" gl - 2)(2‘?’?
2) the Tact that x=a’ and y=log, x areequivalent d
’ %‘Zx

g.) the two propemes below ‘
e
2, A K=2

Base-E\ponent Property: Forany a>C and a=1,weknowthat a"=a” if and (mlL L S =

r=3.
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Logarithmic Equality Proper
"M =N ifand only if log, M =log
— ——m e
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Many of the problems can be solved by various methods. We will explore this with the

examples. When doing homework, choose the method that most appeals to you or that best fits o

that equation.

(,étgaw W Pase

Solving Exponential Equations: = g3
45 ﬁ ,QQ@ 1020
( e)ig}_)/ Solve. Try the different methods below. /293 q
10

21+l \_ 20

/f:"'"; e ‘ \a'f,

(Method 1: Use the equivalency of x = di)and P log, x to rewrite the equaticn in log form
“-—=-l_-""-“-=' -

- YOu’-tc_.fz'dt'-f:;. e
 domeumtil ¢ | T
- isisolated.

-—P'"}‘ __W : q’ 2(0.58)+! = 20
~5.58 <.t ¢ S /Q

Method 2: Usé\theLogarlthmlc Equality Property to “take the log (base 4) of both sides”. U
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Method 3 Use the Loganthmlc Equallty Property to “take the natural log of both SldeS
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42—&4»\ =50
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' If ygu kno W 3-four
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- expl 2: Solve. .
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Solving Logarithmic Equations: Soﬁle equations wili need to be simplified using our newly
learned log rules in addition to using the exponential and logarithmic properties on page 1. J

@Solve. Try the different methods below.
log, @: = o
£ TS

Method 1: Use the equivalency 0@ a’ and y=Ilog @to rewrite the equation in exponential
_;_—:_“—f—_.'fq'_—;;——__

form. l.)l
3%=ty  Cheek:
2= 4w l@’f) (e 2023) 2
(%i = i - rwa- s
&_A = N >/ L% : Ifizk: ;; i
L{ NI _ 'an.gwers.
bocanst
C QO s = 88 ( 24=2/)
Mse the Base-Exponent Property to rewrite this as an exponential equation. Then A

use the 1og rules to simplify as you solve for w.
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expl 5: Solve. Express irrational solutions in exact form. &2 Q

@m =log, 5
(_Quk@ !@62 (-1 = foa,®
6{“" 132’ = o ‘/,/‘ "
ey = (=

e =g

© Canwegetthistothe ' - -
~ log, M =log, N form?
e MG oY

Get the logs together and use
your log rules. Can you
rewrite this as a quadratic
'-,equati_dn_and sol__v_é? By

@ Solve.

log, (2x—5)=1-log, x

- Always check your - ., ..
o answersin the -
* original eqﬁgﬁon.

The methods we use
: spnjetimcs produce ..
. e}_cjz_tfa_'nédu:s éélﬁtidns. v
.S.Q 'ym;, must check
y_(_)ui‘_ solutions.
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Solving Equations Graphically: As we have seen before, solving an equation graphically is
simply a matter of graphing “y = the left side” and ““y = the right side” and seeing where they

g

intersect. One advantage of a graphical solution is that you never get extraneous solutions.
M

; expl - Solve using a graphing calculator. Copy the graph here. Do not Just TRACE. Use the

L(g, | = Loy e (3)

=
-

-
o

INTERSECT function on the calculator. Round your solutions to three dec1ma1 places :

w:l—logﬁx “O®
= Aoy ( 2650/ Doy (3)

You will need th_ezgh_a_ngi 7
of Base Formula. Do 0t
use the other log rules.

B
xpl 87 Solve using a graphing calculator. Copy the graph here. Do not just TRACE. Use the
INTERSECT function on the calculator. Round your solutions to three decimal places.

2* —5=3x+3
X_,.- -
g% S
2+

Did you find
both solutions?

S «2.@@)

- (0,10)x Lo, 2¢]

Worksheet: Using log rules to solve equations:

This worksheet guides you throngh-selutiens-with step-by-step instructions, providing practice

solving equations both algebraically and graphically. It gives good advice on how to graph the
pieces of these equations.



('_..\) @ The value of a Chevy Cruze LT thatis ¢ years old can be modeled by

V(1)=19,200(0.82)" . Answer the following questions. — \f{%) \,W % é% guts
ow much Wﬁret ﬂ‘]_lS result ru z Cg

V(o) = 19,200 (M/ € = 09 (U 5)

l’v’ . . | ;ﬂ 2 [1
e =Mge0 Vodue & car Uiew o -
| S bl W
. | "=
@When will the car be worth $10,000? Round to the nearest tenth of a year.
<__--—---————_—"—-—---

i B

A /
19, 200 (@f%}Z;f
= (9,200 ( 6.82)>
(e
1= 0,0 27 H)'ﬁm[ofzy
\quOO
=[0,000
4+t
o | —— =14 206 (0,22}




