3.4.notebook November 14, 2016

-Study Guide and Intervention

Exponential and Logarithmic Equations

Solve Exponential Equations One-to.One Property of
Exponential Functions: For b > 0 and b # 1, 5 = & if and only if x = y.

This property will help you solve exponential equations. For example, you
can express both sides of the equation as an exponent with the same base.
Then use the property to set the exponents equal to each other and solve. If
the bases are not the same, vou can exponentiate each side of an equation
and use logarithms to solve the equation.

a. Solve 4~ = 16~ b.\Solve e — 3e* + 2 = 0.
47-1 = 16° Criginal equation e — B35+ 2=10 Original equation
47-1 = (4%  1g=at E—3u+2=0 Wite in quadratic form.
4r=1 = 4% Power of a Power (e — 2){{.5 -1)=0 Faclor.
x—1=2x One-to-One Proparty u=2oru=1 Solve.
-1==x Subtract x from each side. E=2oree=1 Substitute for u.
x=InZ20r0 Take the natural
legarithm of each side.

Solve each equation. Round to the nearest hundredth if necessary.

a F=19 b. e+! —6 =1
log 3* = log 19 Take the log of both sides. ertl =17 Add 6 o both sides.
xlog 3 =log 19 Power Property Ine=+1=1In7 Take the In of both sides.
log 19 -
r=—E Divide each sids by log 3. (8x+1)ne=1In7 Puwar Propedy
log 3 Bx+1=In7 Ine =1

x = 2.68 Use a calculator. Check this Br = 1n 7 — 1 Sublract 1 from each side.

solution in the original equation. In7T—1
Xr=——"

g =012 Divide by 8 and use a

caleulator.



3.4.notebook November 14, 2016

wr

Exercises
Solve each equation. Round to the nearest hundredth.
1. 95 = 3%-¢ R
@w _ 3’35'"‘ (J)z w2
- _ 4. 2% + 126~ 54=0
2 4xd u#Qi sd°¢2
AN -._}ﬁ-"\ ur +bu -27< 0
r__"ix 3 -
20 =¥y I (u_>aXu - 329
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Exponential and Logarithmic Equations
. . . Logarithms
Solve Logarithmic Equations One-to-One Property of -

Functions For b > 0 and b # 1, log,x = log,y if and only ifx = y.

This property will help you solve logarithmic equations. For example, you
can express both sides of the equation as a logarithm with the same base.
Then convert both sides to exponential form, set the exponents equal to each
other and =solve.

SR Solve 2 log, 4x — 1 =11,

2 l-:]gs dy — 1 =11 Original equation
2log 4x = 12 Add 1 to each side.
log, 4x = Divide each side by 2.
4x = K Write in exponential form. (Use 5 as the base when exponentiating.)
x = ETE Divide each side by 4.
x = 3906.25 Use a calculator.

Solve log,(x — 6) = 5 — log, 2x.

log, (x — 6) = 5 — log, 2x Original equation CHECK

log, (x — 6) + log, 2x = 5 Rearrange the logs. . _ _9 log, (-2 — 6) = 5 — log, [2(—2)]
log, (2x(x — 6)) = 5 Product Property . .

g 2(x — 6) = 2° fowrite in vields logs of negative numbers.
] - Therefore, —2 is extraneous.
E axponential form. 81 a 8 5 L a(a
; 2 — 12x — 82 = 0 Expand. x=8log, (8 — 6) =5 — log, [2(8)]
L] 2x — 8)(x + 2) = 0 Factor. log,2 = 5 — log, 16, which is true.
: Therefore, x = 8.
] x=8or -2 Solve.
=
®
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Exercises

Solve each logarithmic equation.

1. log 3x = log 12 2. log,2+log x=log, (x+7T)
Ix =1L [2g,, 2% = loguXtT
- = 1

=

L) vy
6.Inx+In(x+16)=In8 + In (x + 6) @
n (o lox)= \n(%wr‘lﬂ
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HW: p. 196, #1-11 odd, 15, 21, 23, 27, 33, 53, 61, 69, 71, 73
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