6-6 Rational Exponents

' KeyConcept bln

'

Words For any real number b and any positive integer n, b7 = Vb, except when b < 0 and
n |s even.When b < 0and nis even a complex root may exist.

Examples ?3 =+/27 or3 (—16 2 =+/—16 or 4j

5

Simplify.
a. Write x% in radical form. b. Write v/z in exponential form.
x% =vx Definition of b:’ VZ = z% Definition of bj’
Example 1 Write each expression in radical form, or write each radical in exponential form.
10% V1o 2 %% Vx3 3. V15 15% 4. \[7:5° T%x%y%

| |




Example 2

Evaluate each expression.
_1 2 ?
a. 81 ¢ b. 2163
1 |
v 1 1 -~
81 4= = 2 2
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(2 1c )
1
=1 81% = /81 p
81
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Simplify.
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5 KeyConcept Rational Exponents

\

X
Words For any real nonzero number b, and any integers xand y, with y > 1, b = Vb* =

(\'/E)x, except when b < 0 and yis even. When b < 0 and y is even, a complex root
may exist.

2 3
Examples 27°= (’ 27)> =320r9 (-18)2= (\/—16)3= (4i)3 or —64i

Example 3

* _Real-World Example 3

FINANCIAL LITERACY Refer to the beginning of the lesson. Suppose a video game

system costs $390 now. How much would the price increase in six months with
an annual inflation rate of 5.3%?

C=c(l+n" Original formula
1
_ 2 e i __ 6 months 1
= 390(1 + 0.053) ¢ =380, r=0.053, and n = o= oF 5
= 400.20 Use a calculator.

In six months the price of the video game system will be $400.20 — $390.00 or
$10.20 more than its current price.
. GARDENING If the area z;l of a square is known, then the lengths of its sides £ can be

computed using £ = AZ. You have purchased a 169 ft2 share in a ity garden for
the season. What is the length of one side of your square gardeny 13 ft

1647 = Vioh



- ).\ Simplify Expressions with Rational Exponents e

Simplify each expression.

a'“j"f 2 od bb_f ><q'
¥ o ATy 1_3—:%
bé d/;;
_d " _1.b b4
b bE b%
(7, \9 AT =£ . -
X o = > be o
_bs
b
- ' ) Ad/fa 2
CCSS/ PRECISION Simplify each expression. .\9 / 30 2

D 4 3
3 1 3

10. * a2 a* & xgj 12. &, &
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£ ) Simplify Radical Expressions (ot

Simplify each expression.

YLLd
d. % b. V3 64z°
3
1
V27 _ 274 e 3
Vol Voaz® = (6429)°
[ 3?
3t 1
3°)4 -
-8 = (8%+29°
32
3
I 2 6
= % - 83 . 23
32
3_1
— _34 2 — 4'72
1
= 34

%I




C.

x2—2

1
3x2+2
1 1 . : : 1 1
x21—2 = -"21_ 2 , 3?‘1 —2 3x? — 2 is the conjugate of 3x? + 2. 15 82 -1 g - 292 + 1
3x24+2 3x2+2 3x2-2 gl g—1
2
2 1 gl " ?
7 _ Ry2
= 3x 28x +4 Multiply. ’i + "E.
9x? — 4 6
1
_3x—82+4 Simplify
9x — 4 ' ”~
/
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Example 1 Write each expression in radical form, or write each radical in exponential form.

1 2 3 3
16. 85 V8 17. 47 /16 18. a* V/ a® 19. (x%)2 Vx*
1 1 112 1
20. V17 172 21. V63 634 22. \5xy% 53x%°  23. V625x2 5x2
Example 2 Evaluate each expression.
1 1 1 1
24. 27° 3 25. 2567 4 26. 16_7% 27. 81 T%
Example 3 28. CCSYSENSE-MAKING A women's regulation-sized basketball Men's Womens
is slightly smaller than a men’s basketball. The 455 i’ 4131n

1
radius r of the ball that holds V cubic units of air is (%) 3,
a. Find the radius of a women’s basketball. about 4.62 in.
b. Find the radius of a men’s basketball. about 4.77 in.

1
29. GEOMETRY The radius r of a sphere with volume V' is given by r = (%)3
Find the radius of a ball with a volume of 77 cm®. about 2.64 cm

3 1 b |
39 X+ 4x% + 8x2 + 16x* + 16

Examples 4-5 Simplify each expression.

x—16
1 2 1 i 1 25 _3,,% ‘y% VETIE
30 x7 . x¥ x® 31. 4% .a% a% 32.p ¢ . 33. y_gT 34. 3 V3
4 4 ‘
®Z V3 36. V25:2 VBx a7 yfs1g3  Et1 %0, I t+2
9.9 b+ 2h7 + 1

h—-1
h‘ CENMETRY Find tha aras nf asacrh ficira



[D> GEOMETRY Find the area of each figure.

40. i 9 “. L
A 6r%w* units2 ;1)\ 28.27x3y5z% units?2
4 - f ; 2\
/ 4r'*w? g f 3x‘y i
l ' \ e |
| 11 \ /
‘ 3rw' —-‘ - >

1 1
42. Find the simplified form of 182 + 22 — 32

[SIe

1 1 1 h |
43. What is the simplified form of 643 — 323 + 83?2 6 — 2 « 43

Simplify each expression.

7z 5 3 E = 3\l 1 _3\-1 3

44. a* . a* a° 45. x3 . x3 x3 46 (b:;,)q b4 47. (y 5) y20
1 1
_5 4 2 oy
48. /61 2+/2 49. <216 /6 50. d 6"7: 51'"’8%



