Lesson 2.8 - Solving Exponential Equations
Learning Objectives - SWBAT.

1.  Solve Exponential equations that both do and do not require logarithms

So far in this chapter, you have studied the definitions, graphs, and properties of
exponential and logarithmic functions. In this section, you will study procedures
for solving equations involving exponential and logarithmic functions.

There are two basic strategies for solving exponential or logarithmic
equations. The first is based on the One-to-One Properties and the second is
based on the Inverse Properties. For @ > 0 and a # 1, the following properties
are true for all x and y for which log, x and log, y are defined.

One-to-One Properties

a*=a” ifandonlyif x=y.

log,x = log,y ifandonlyif x=y.
Inverse Properties

al‘-’&. ¥ =x
log,a* = x

Example 1 Solving Simple Exponential
and Logarithmic Equations

Original Rewritten

Equation Equation Solution Property
a, 2f =32 2 =25 x=35 One-to-One
b. Inx-In3=0 Inx=1In3 x=3 One-to-One
e (@) =9 3r=32 x= -2 One-to-One
doe =7 Inex=1In7 x=1In7 Inverse
e.Inx= -3 ehns = g3 x=e¢" Inverse
f. log,yx = —1 10 g+ = 107! x=10"" = Inverse

Your Turn solve the exponential equation.

17. 4 = 16 18. 3t = 243 19. 5 = 2.7 =%
X=Z Xas x4 X2 -2

27. 20 =256 8.3 =y 1, 4% 7 = 64 2. 241 =3
x=2s ¥2-3 b ly X:.-;—

rStratcgics for Solving Exponential and Logarithmic Equations

1. Rewrite the original equation in a form that allows the use of the
One-to-One Properties of exponential or logarithmic functions.

2. Rewrite an exponential equation in logarithmic form and apply the
Inverse Property of logarithmic functions.

3. Rewrite a logarithmic equation in exponential form and apply the
Inverse Property of exponential functions.




Lesson 2.8 - Solving Exponential Equations

Practice 1 - Solve the exponential equation. Hint, you will not need logarithms
to determine answers for this problems set.

1) 5"=125 2) 2% =16
n=( n=2
3) s =57 4) 37%=381
=20 K= -2
5) 27 =2"" 6) 6" =36
%al ’”"'%
q
7) 10°* = 10000 g) 4*'=1
=4 ==~
*33
3x 2x _
9 (_:s_) PRI 10) 32%=8
. (=3
waX "0
3
11) 6°2=36 12) 243" =81
V=4 %=
2
20 _an+l_ -In 2a
SN nd =l 14) (i 16773 = 64%
Hass 16
Q=3
7
l -x o 1 3a ~ 1
21 27”‘-(—) =243 22 (_) .36 = —
) 9 v 36
2
x=ds a=3

l6
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Example2 Solving Exponential Equations Your Turn
Solve each equation. a. e =72 b 3(2) =42
Algebraic Solution o
a. e* =172 Write original equation. 55. 2 = 18
Ine* = 1n72 Take natural log of each side.
K= O0.¢3q
x=1n72 =428 Inverse Property
The solution is x = In 72 = 4.28. Check this in the
original equation.
b. 3(2%) =42 Write original equation.
2"=14 Divide cach side by 3. 45. 8% = 360
log,2* = log, 14 Take log (base 2) of each side. -
’ = gy
x = log, 14 Inverse Property
x = % =~ 3.81 Change-of-base formula
The solution is x = log, 14 = 3.81. Check this in the
original equation.
Example3 Solving an Exponential Equation Your Turn
Solve 4¢* — 3 = 2,
59, 7 - 2e* =
Algebraic Solution =0

e — 3 =2
4e* =5
e1‘=%
Ine® = In3
2¢ = In}

x=imi~011

Write original equation.

Add 3 to each side.

Divide each side by 4.

Take natural log of each side.
Inverse Property

Divide cach side by 2.

The solution is x = 3In3 = 0.11. Check this in the

original equation.

60. —14 + 3e* = 11

X=2.420

Example4 Solving an Exponential Equation

Solve 2(32-5) — 4 = 11.

Solution
2(3*-%) -4=11
2(3%-%) =15

Write original equation.

Add 4 to each side.

Ju-5 = .lii
log, 345 = log, &
2 ~5=1log, ¥
2t=15 +log; 7.5
=3+ 1log,7.5
t=342

Divide each side by 2.

Take log (base 3) of each side.
Inverse Property

Add 5 to each side.

Divide ecach side by 2.

Use a calculator.

Your Turn
49. 52" ) - 13 = 100

‘5.'-1‘—3\‘-1"‘]%‘
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Practice 2 - Solve the exponential equation. Hint, you will need logarithms to
determine answers for this problems set (round 4 decimal places please).

7) 157 =47

X2 h4L7

9) 8.13%=73

2 |23

11) 9.9%*2=59

Kﬁ“,lf‘f'{z-

13) 5% +5=91

%= 6914

15) e +6=29

2. 8048

17) 5.9¢'* % +0.7=43

X 2.447

21) 76 +3=92

X= 1809

8 13'=79

r:l.']@g{"

10) -8-975*=—49

K270 /6S

k—10

12) 177 " +4=66

K=11-495¢7

14) 107" +8=34

ns " ISt

16) —10- 87" =-81

n=-,a01%

18) —3¢>*1 —7=-91

4.2 Yy

22) -S5¢*" ¥ _6=-37

m=-1637y



