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To solve an exponential equation of the form b* = bY when b > 0 and
b # 1, solve the equation x = .

EXAMPLE ‘1) Solving Exponential Equations |

a. Solve5*=125.

5% =125
5 =5
x=3
Chess b. Solve 4*=2*"3,
4x = 2)6-3
45 = 2%~ 3
4_3 = 2_3 y: (22).76 2x 3
1 2 1
FERNDY: 2% =% 73
64 64 B
x=-3
c. Solve9*+2=27%
Check 9x+2 27%
9x +t2 - 27x (32))6 +2 _ (33))6
94 +2 = 274 32)6 +4 _ 33x
531,441 = 531,441 v 2x+4=3x
4=x

@ Practice

Solve the equation. Check your solution, if possible.

1. 3=8] 2. 27=32
4. 10°=10°"1 5. (l)x _ (1)3x
5 5

7. 100°* "2 =1000% "1

8. 321 - X _ 82x 2

Write the equation.
Rewrite 125 as 5°.

Equate the exponents.

Write the equation.
Rewrite 4 as 2.

Power of a Power Property
Equate the exponents.

Solve for x.

Write the equation.
Rewrite 9 as 32 and 27 as 33,
Power of a Power Property

Equate the exponents.

Solve for x.
3 i = 4%
16
6. 6% °=36"
x—5
9. (1) = 4
8

10. NUMBER SENSE Explain how you can use mental math to solve the

equation 8° % = 1.

11. REASONING Why does this method for solving b* =

Give an example to justify your answer.
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bY not work when b = 1?



__Solving an Equation by Graphing_

x—1
c COMMON Use a graphing calculator to solve (%) =7.
CORE

Exponential Functions

In this extension, you will Step 1: Write a system of equations using each side of the equation.

® solve exponential 1\x—1 )
equations algebraically Y= (—) Equation 1
and graphically. 2
Learning Standards y=71 Equation 2
A.REI.3
AREL11
F.BF.3 : ; - 10 x
FIETe Step 2: Enter the equations into )
FLE1a your calculator. Then graph
FLE.2 : :
the equations in a standard
e equati ~10 F e 10
viewing window.
-10
10
Step 3: Use the intersect feature to ( ! )
find the point of intersection. "i.\
Itis at about (—1.81, 7). 10 b 10

Inkerseckion
(= "1.B07EEE IY=P

-10
.= So, the solution is x =~ —1.81.
Check: Check the solution algebraically.
1\*-1 . .
(5) =7 Write the equation.
1\-1.81-1 ? _
(5) =7 Substitute —1.81 for x.
701 =7 \/ Use a calculator.
@ Practice
Use a graphing calculator to solve the equation.
12. 4°"3=6 13. 2°=1.38 14. 4=28"
X+ 2
15. (2) =10 16. 27 3=3"*1 17. 5% = —4**4
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