7 — 3 Rational Exponents
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& KeyConcept b2

1
Words For any nonnegative real number b, b2 = V/b.
Examples 162 = /16 or 4
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m Radical and Exponential Forms

Write each expression in radical form, or write each
radical in exponential form.
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m Radical and Exponential Forms

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

B. V38

\/ﬁ = 38; Definition of b2

Answer: 38°
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m Radical and Exponential Forms

Write each expression in radical form, or write each
radical in exponential form.
1

C. 12m?

12m? =12Jm Definition of b?

Answer: 12fn;
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m Radical and Exponential Forms

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

D. V32w

V32w = (32w)? Definition of b?

Answer: (32w)?

Example 1 Write each expression in r2212al form, or write each radical in exponential form.

1 1 A 1
1. 122 /12 2. 3x2 WX 3. /33 332 4. \/8n (8n)?
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%" KeyConcept nth Root

Words For any real numbers a and b and any positive integer n, if 2" = b, then ais an nth
root of b.

If & = b, then Vb = a.
Because 2* = 16, 2 is a fourth root of 1§/V/16 = 2.
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A. Simplify V256.

4256 =i4edede4
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L CUY =2 nth Roots

B. Simplify {/15,625.

Examples 2-4 Simplify,
5. V512 8
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1
& KeyConcept b»

1
Words For any positive real number b and any integer n > 1, b7 = V/b.
1
Example 83=V8=vV2.2.20r2
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XAMPLES3 1 _
Evaluate b” Expressions
1

A. Simplify 1337°.
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EXAMPLE 3 1 :
Evaluate b” Expressions
1

B. Simplify 2401°.
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% KeyConcept b

Words For any positive real number b and any integers mand n > 1,

b = (/B)" or Vb,

Example 89 = (V/8)° = 220r4
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m Evaluate b" Expressions

2 ( I/s_ N\
A.Simplify 32°. = 32 )
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XAMPLE 4 . ,
_ Evaluate b” Expressions

B. Simplify 87°.

Answer: 59,049
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& KeyConcept Power Property of Equality

Words For any real number b > O0and b# 1,0 = bYifand only if x = y.
1
Examples  If 5 = 5% then x = 3.Ifn=%.then 4" = 42,

What if the bases are not the same?

= How can | make the bases the same?
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L CUHE =S Solve Exponential Equations

A. Solve 9% = 729.
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m Solve Exponential Equations

B. Solve 162~ 1 =8,
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m &4 Check Your Progress

Solve 93**1 =274,

1
A. 9

®;
11

C. —
6

D. 2

Exampie 5 Solve each equation.
13. 8* = 4096 18. 4*~3=32




¥

wvheck Your Understanding { | = Step-by-Step Solutions begin on page R13.

Example 1 Write each expression in radlcal form, or write each radlca] in exponential form
1

1. 122 /12 2. w 3Vx 3. /33 332 4. \/8n (8n)2

Examples 2-4 Simplify.

1 1
5. V512 8 6. v/243 3 7. 3433 7 8. (11_6)7 _12_
5 a9 T 5 1296 1)z _t
9. 343~ 10. 81 216" 12, (—]2 —
® 3 (®)* 38

Example & Solve each equation.
13. 8= 4096 4 14, ‘3“*1—811 18. 4*~3=32 55

@ zq3%= (513 %)’
@ Zib)@ A 2’5) & .ofq

g /[
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Practice and Problem Solving Extra Practice Is on page R7.

Example 1 Write each expression in radical form, or write each radical in exponential form.

1 1
17. 157 /5 18. 247 \/24 19. 42 4k 20. (12y)? +[12y
1 1 1 1
21. /26 262 22. V44 442 23. 2\/ab 2(ab)? 24. \[3xyz (3xy2)?

Examples 2-4 Simplify.

25. \/8 2 26. v/1024 4 27. \[216 6 28. /10,000 10 'I;/
1 Cj Q
29. V0.001 0.1 30. ] 3 N 313 11 32, 646 2 .
: -5 ""’ 1
1 3125\% 5
33. 33753 15 . 5125 2 36. (T 5 2
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Example 5 Solve each equation.

45. 35 =243 5 46. 12* = 144 2 47.16’=4%

a1 _am 3 .2

48. 27 =3 ~ 49. 9* =27 2 50. 32* =4 £

3 2 5
51.2*~1=128 8 52. 42+ 1=1024 2 53. 6~ 4 =1296 8

x+3 _ 1 3x _ 3 -

54. 9 = 2187 7 .4 =512 3 56. 128% = 8 2



