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Simplify each expression.
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1 Rational Exponents You know that an exponent represents the number of
times that the base is used as a factor. But how do you evaluate an expression
with an exponent that is not an integer like the one above? Let's investigate
rational exponents by assuming that they behave like integer exponents.

1)\2 1l 1
(bz) =D2.0h2 Write as a multiplication expression.
1
1,1
2

1
= b7
=bhorb Simplify.

Product of Powers

1 L
Thus, b2 is a number with a square equal to b. So b2 = V.

rational exponent (p. 406) For any positive real number b
and any integers mand n > 1,67 = (Vb)" or Vb7,
1 is a rational exponent.




KeyConcept b%
Words
Examples

1
For any nonnegative real number b, b2 = \/b

1
167 =16 0rd

1
382 = /38

Example 1

Write each expression in radical form, or write each radical in exponential form.

.

a. 25
25

CFIE ] O

C. 5x
S5x

1A. a2

=+/25 Definition of b?
=5 Simplify.

= 5+/X Definition of b2
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1B. V22

b. V18§

1
V18 = 182

d

.
Definition of b2

1
\ /8;} = (8Bp)2 Definition of b%

1C. (7w)
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1D. 2vx

sabew| Apan sabew) puaighalms puy



For any real numbers a and b and any positive integer n, if &' = b, then ais an nth
root of b.

Symbols it 8" = b, then Vb = a.
Example Because 2 = 16, 2 is a fourth root of 16; V16 = 2.

Since 32 = 9 and (—3)? = 9, both 3 and —3 are square roots of 9. Similarly, since
24 = 16 and (—2)* = 16, both 2 and —2 are fourth roots of 16. The positive roots are
called principal roots. Radical symbols indicate principal roots, so V16 = 2.

_

Simplify.
a. V27 b. V32
V27 =v3.3.3 v3iz=v2.2.2.2.2
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Like square roots, nth roots can be represented by rational exponents.

1" 11 1
(b") =b"abW. . b7 Write as a multiplication expression.
n factors

1,1 1
=pwtwt+y Product of Powers

=blorb Simplify.

Thus, bv is a number with an nth power equal to b. So b = Vb,

KeyConcept &s

Words For any positive real number b and any integer n > 1, b7 = /B
1
Example 83=VB=v2.2.20r2

Simplify.
a. 1255 b. 1296+
1253 = V135 b7 = b 12961 = /1396 b7 = b
=v5.5.5 125=5 =v6:6+6+6 1296=¢6"
=5 Simplify. =6 Simplify.
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The Power of a Power Property allows us to extend the definition of b™ to b,

i3 ( 1)”’
W= \bv Power of a Power

=(¥0)" or Yo" bim

1K-yconcapl b

Words For any positive real number b and any integers mand n > 1,
b7 = (/B)" or b7
2
Example 83 =(V8)*=2%0r4
_— P
Simplify.
2 3
a. 643 b. 362
2 = m 1 m " m
645 = (Ved)? b+ = (VD) 362 = (¥36)° b7 = (VB)
= (mz 64 = 43 =g V36 =6
=4%orl6 Simplity. =216 Simplity.
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Solve Exponential EqUations In an exponential equation, variables occur as
exponents. The Power Property of Equality and the other properties of exponents
can be used to solve exponential equations.

KeyConcept Power Property of Equality
Words For any real number b > O and b# 1, b*= b¥ifand only if x = y.
1
Examples If5»'=53,thenx=3.lfn=%,men4"=45.

s weememEmes

Solve each equation.

a. 6* =216 b.25*~1=5
6* = 216 Original equation 25*-1=5 Original equation
6 =63 Rewrite 216 as 6°. B2y -1=5 Rewrite 25 as 5°
x=3 Property of Equality 52 —2 =5l Power of a Power,
Distributive Property
CHECK 6% =216 2x—2=1 Power Property of Equality
6° =216 2x=3 Add 2 to each side.
216 =216 v x= % Divide each side by 2.
CHECK 25%-1=5
255" 1L5
25% =5¢
GuidedPractice
SA. 5 =125 5B. 122x+3 =144 .







