5.1 - nth Roots and Rational Exponents
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Square Roots
Va=2 VI =yZ25=25
V25 =5 4/1300 = 44/T4-10- 10 = 40\/14
- Practice
1. 4/300 2.4/125 3. 5v/72

104/3 5V/5 304/2
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nth Roots

34/32x3y* = 12xy%\/2x
34/ 32x7y? = 6xy\/4y

1 Practice

1) 3-4/24x%° 2) 5.4/ 12x% 3.4/ 16x%8
4 2,,4

6x%y4/6y 10x4/3xy Xy
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nth Roots
V/-8=-2 /=32 =—24/4
x3=—-8
1 Practice
1) 3-4/=27 2) 2 -4/ —125x3

-9 —10xV/x2
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nth Roots - Multiplication

|
V=64 = (—64)3
2-6=12 V2 -4/6 =4/12 24/2 - 33/10 = 64/20

=2/3 = 124/5
o
Practice
1.1/6 -1/9 2.5/12-24/3

34/6 60
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Square Roots - Division
r V4 2 3 _V3 V5 WIS
25 425 5 5 5 5 S
\No radical

in denominator

VI2Z 10 V45
4

" NN NGy
Practice
5 6 3 o
1.4/= 2.4/ —
10 2\/3
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nth Roots - Division

J2 V2 455 450

5 \3/5 /5.5 5

3 ) 3¢/3

- vé T2
Practice
3 6 3
1 3% 2. \{Z 3 \6/_
/20 W6 /i3 V8 /24
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Solving Equations
x> =32 x*t =132 x> =128
x=1/32 =2v/4 =+2¢/2 = 2v/4
- Practice
1
 x?= 2. x> =128 3 x4 = ——
1. x 72 X X 510
+61/2 44/2 \/8
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nth Roots

If b" = a for some integer n > 1, then b is the nth
root of a. We can write the nth root as \/5 where n
IS the index of the radical.

T 1
We can also write it \/E =qn
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Real nth Roots

For b" = a let n be aninteger (n > 1) and a be
a real number.

n is an even integer.
a < (0 No real nth roots
a =0 One real nth root: VO = 0

a > 0 Two real nth roots: =¥Va = *+aql/n
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Real nth Roots

For b" = a let n be aninteger (n > 1) and a be
a real number.

n is an odd integer.
a < 0 One real nth root: VVa = a'»

a =0 One real nth root: V0 = 0
a > 0 One real nth root: Va = a'/

w1

:
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Rational Exponents
Let a!/" be an nth root of a, and let m be a positive integer.

q™n = (alln)m — (%)m

a~—mn = | S a#0

am/n o (al/n)m ( \n/a)m’

1 Simplify each expression
a. 643 256

b. (v/16) E%)
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Find the real solutions
a. 4x° =128 x=2
b. (x—3)*=21 x=3++/21 ~ {0.86, 5.14}




