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7 .1.1 How canIsolve exponential equations?
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Using Logarithms to Solve Exponential Equations

In Chapter 5, you learned what a logarithm is and several important tacts about logs. In this lesson, you will learn about a property of
logarithms that will be very usetul for solving problems that involve variable exponents.
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7-1. LOGARITHMS SO FAR

You have learned three important log facts so far. Review these facts by discussing the questions below with your team to ensure everyone
remembers these ideas. For each part, make up an example to illustrate your ideas.

a. What is a logarithm? How can log equations be converted into another form?
b. What do you know about the logarithm key on your calculator?

c. What does the graph of y = log(x) look like? Write the graphing form equation for y = log(x).

Answers:

Logarithms are a quantity representing the power to which a fixed number must be
raised to produce a given number.

The loiarit-hm 1s the inverse of an exponential function. tj — l 0__9 (X)
The The base of log in the calculator 1s 10. (L\ |
graph:

@

The exponential equivalent of y = log(x) 1s 10"y =x
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~-2. Marta wants to graph y = log»(x) on her graphing calculator. She typesiny = lme%
“Wow, that's not the graph I expected.” Marta says. - QX y l O (x-')
~ j 9.

“Hmmm ..., " says Celeste. “I think y = log>(x) and y = log(2") are totally different. How can we prove that?”

a. Show that the two equations are different by sketching the graph of y = logs(x). Then sketch what your graphing calculator
shows to be the graph of y = log(2%).

b. Now show that y = log>(x) and y = log(2") are different by converting both of them to exponential form.

\/.: I%ZCK) 3-_ |Oj (2)(7
% 15X
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7-3. The work you did in problem 7-2 is a counterexample. By demonstrating that logy(x) is not equivalent to log(2¥), you have shown that

alse. For each of the following log statements, use the strategies from problem 7-2 to determine

er. Be ready to pres$nt your conclusions and justifications. =(
l 09y =)

n genejﬂ, the statement logp(x) = log(b") 1

whethethey are true or false, and justify yopir an

‘9 ?
a. logs(25) £logys(5) log(x”) 5/ (log x) v
? . ? L =X
c. log(7*)=xlog(7) d. log(2x) =log,(x)

C- ,b
&9 (25)=x |~ ol Y

5 =125 10%= X
|bﬁs_(s)=x (\oj =) =9
25%=¢g loy
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7-4. In the previous problem only one of the statements is true.

a. Use different numbers to make up four more statements that follow the same pattern as the one true statement, and test each one to see
whether it appears to be true.

b. Use your results to complete the following statement, which is known as the Power Property of Logarithms: log(m") =

‘%(‘?x): X.\Oj (7)

Power Property of Logarithms: log(m'") = /L /oy(m).




og U= 1292

\03(\0‘) = loy(\oo\
X - \og(\-04) = 09 | e 2
\bj (\-o9 \05(\ '°”b 2 :\/2

K= \/L\)'%&Z'} ) X%H (o33
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7-6. THERE MUST BE AN EASIER WAY

It would certainly be helpful to have an efficient method to solve equations like 1.04* = 2. Complete parts (a) through (¢) below to discover
an easier way.

a. What makes the equati01ard to solve? Q = I

b. Surprise! In the first part of this lesson, you already found a method for rewriting equations with inconvenient exponents! Talk with

your team about how your results from problems 7-3 and 7-4 can help you rewrite the equation 1.04¥ = 2. Be prepared to share your
1deas with the class.

c. Solve 1.04* = 2 using this new method. Be sure to check your answer.

o4 =2
Jog (1 04°) = log ().

?«;;j;;_ - I@(l-‘””) S \ﬁ‘j,(%)

of 09 (1) Log (1 2H)

Voys
_ g )
Ty > X = g (U590

A’-}wd&ﬁ Xae/!? R
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7-7. Solve the following equations. After checking your answers, round them to three decimal places.
a.5=2.25"
b.3.5=10
c. 2(8%) =128

d. 228 =128




