Name

Date Class

Reteach
8-6

Product Property: Vab =<\/a - Vb

Simplify: ~ V81x%.

3-Xx-Xx

Quotient Property: \”/% = %

Radical Expressions and Rational Exponents

Use Properties of n th Roots to simplify radical expressions.

V3t x* - x* Factor into perfect fourth roots.
V3*Vx*Vx*  Use the Product Property.

3x* \‘ Think: Va” = a, so V3% = 3and Vx* = x.

Always rationalize the denominator

9
Simplify: \’ X? when an expression contains a radical
3 in the denominator.
\3/X§ Use the Quotient Property.
—|
X3 Simplify the numerator. Think:
¥/ Vx° =Vx*Vx®Vx®=x-x-x
3 3 3
SX— \3/_—2 \3/_—2 Rationalize the denominator.
V2 V2 V2
3 22
X T Use the Product Property.
2
3
Xag/z Simplify.
Simplify each expression.
8
1.Vx® - Vx* 2.\l 3. V/125x°
4/ 8
4.8 26‘}0 5. V2x - Vax? 6. V625x°
X
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Name Date Class

Reteach
&M Radical Expressions and Rational Exponents (continued)

The nth root of a number can be represented using a rational, or fractional,

e 1
exponent: Va = a”. \| This means to take the nth root of a.

;
Examples: 1212 = V121 = 11
2163 =216 = 6

1

2564 =\/256 = 4

Powers and roots can be expressed using rational exponents a

m
n

= (a)".

Examples:
P 2 s 5 , The denominator is the root and
645 =(V64)" = 4% = 16 the numerator is the power.

4
(-32)5 = (V=32)" = (-2)* =16

To write expressions using rational exponents, use the definitions.
% ¥ m % — m n m
Va=a"andVa" = a \I Note that (WVa)™ =Va".

Examples: V5 = 52 Ve® = 64

Think: The root is n = 4.
The power is m = 3.

Write each expression in radical form and simplify.
7. 275 = (V27)* 8. 492 9. 164

Write each expression by using rational exponents.
10. V42 Thinkk m=2,n=5 11. V19 12. Ve6°®

Simplify each expression.

1
13. (ﬁ)é 14. V49 - V/8x° 15. \/%7

3x°3
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Practice A

v ] Practice B

[X W Radical Expressions and Rational Exponents [EH Radical Expressions and Rational Exponents
Answer each question. Simplify each expression. Assume all variables are positive.
1. List all of the square roots of 36. 6 and —6 1.V125x° 2_14/3(7: 3. %}(3
2. What is the inverse of the square of a number? The square root XZ
1 = 3 X
3. Express n% without a fractional exponent. n 5x’ 3 2x
47
4. Express n% without a fractional exponent. n Write each expression in radical form, and simplify.
5. Write the following root: the radicand is 10 ) 4. 648 5. 275 6. (—8)3
and the index is 12. 10
32 9 16
Find all real roots.
6. 4th roots of 1 7. cube roots of 27 8. square roots of 81 Write each expression by using rational exponents.
7.V51° 8. (V169)° 9.V36™
*1 3 =9
4 3 2
515 1692 36
Write each expression in radical form, and simplify.
9. 6% 10. 8% 11. 5% Simplify each expression.
4 1
NG Ve = 4 10. 4343 1. 228 12 (125%)2
273
Write each expression by using rational exponents. 256 9 5
12. V72 13.V5° 14.V10° 2 i :
13. (27 - 64)3 14. (5] 15. 64 3
1 3 5 243
7°0r7 54 103
1 1
Simplify each expression. Assume all variables are positive. 144 3 4
15.V8x® 16. 138 17.2%.2° , , .
3 16. (-27x°)3 17. (25002 18. (472 - (9002
5 - x2
2x 2 2%0r32 8 x 3
2 9
4 3\1 _
18, (307 19, (5°)° 20 (%)3 8x 25x 2
(3x) 27
2x Solve.
9X2 54 or 625 T 19. In every atom, electrons orbit the nucleus with a certain characteristic velocity
2
22. 2. (%)5 23. (V25x%)° known as the Fermi-Thomas velocity, equal to 1ZTS7 ¢, where Zis the number of
protons in the nucleus and c is the speed of light. In terms of ¢, what is the
Z 3 characteristic Fermi-Thomas velocity of the electrons in Uranium, for which Z = 92?
X 1 125x
About 0.15¢
Gopyrign @by Hol, Rinehart and Winston 43 Holt Algebra 2 | Geoyrign o by ot Ainehan ans winsion a4 Holt Algebra 2

Practice C

Reteach

8-6

Simplify each expression. Assume all variables are positive.

Radical Expressions and Rational Exponents

8-6

Use Properties of n th Roots to simplify radical expressions.

Radical Expressions and Rational Exponents

16 8 n, n, n
5 5\ 3 X'y Product Property: Vab = \/a - Vb
1.V @2x)® -V @2x) 2. & . ]
Xy Simplify: 81x°.
16x*
) . ) - Va* x* x* Factor into perfect fourth roots.
Write each expression in radical form, and simplify. . \-1/3_4\'/7\77 Use the Product Property.
4. 2163 5. 1000 3 6. (16x°)2 3 x-x
1 \lThink:v"a":a,so\/43":3and\/‘x4:x.
36 100 64x* VX Q /
Write each expression by using rational exponents. o Always rationalize the denominator
. P y 9 3P - ) Simplify: \/ X? when an expression contains a radical
7.V 30" 8. (V=6) 9.V30x° . in the denominator.
g g 1 3 % Use the Quotient Property.
@x) (=6 304 - x4 X Simplify the numerator. Think:
s Vi =V = x xex
Simplify each expression. NN
10 25% 25,41 1. ( 64)5 12 x° )% 3’(72 . q . g Rationaiize the denominator.
X . % 2
1 xﬁ s Use the Product Property.
2 >
125 -4 y v o
o N ] Xa;/Z Simplify.
13. (L)ﬂ 14. (-8x™)3 (Vy°) 15. (a%b®) %
125 Simplify each expression.
)E( ax"?y? # 1.V® -Vt 2. 3. V125x°
a
8y _1 3 3/ 6
16. (V—8x°)° 17. @0i@0s 18 (%) s /e X V125 -Vx
n
n®
4x 6 27){3 n~,2 2.4
xva21
. . X V76 .
olve. X 6 = bx
19. Each key on a piano produces a frequency that is 212 times higher than the
frequency of the key immediately to its left. Moving n keys to t’rJe right of any 4. 6‘}0 5. /2x - Vax? 6. V625x°
key increases the frequency of the starting note by a factor 212 . The key 2x
corresponding to Concert A has a frequency of 440 Hz. What is the
frequency of note D, which is 5 keys to the right of Concert A?
About 587.3 Hz 2 2
X 2x 5x’
Compign® by Hol, Rinahert s Winson, 45 Holt Algebra 2 | Gepign @y Hot. inehart and inson. 46 Holt Algebra 2
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Reteach

(5.6
The nth root of a number can be represented using a rational, or fractional,

N
exponent: Va = ar. \ This means to take the nth root of a. |

Radical Expressions and Rational Exponents (continued)

Examples: 1212 = V27 = 11
2163 = /216 - 6
2564 —\/256 — 4

=Wa"

Examples:

645 —(V64)* = 42 = 16

(-32)5 = (V=32)" = (-2)* = 16
To write expressions using rational exponents, use the definitions.

Va = atand Va” = a¥ Note that (/@)™ = Va".

The denominator is the root and
the numerator is the power.

Ve® = 6%

Examples: V5 — 53

Think: The root is n = 4.
The power is m = 3.

Write each expression in radical form and simplify.
7. 278 = (¥27)* 8. 493 9. 16%

Challenge
X Using Rational Exponents

Rational exponents make it possible to simplify radical expressions.
Consider the simple operation of multiplication of radicals. Is it possible to
multiply the radical expression V2 -V/2? When written in radical form the
answer is no, or at least it is very difficult. When written in exponent form it
may be done as follows:

V22 =2t 28255 =28 &2 08 V2" —VaD.
When you look at the radicals, it may not be obvious that the first and
last expressions are equal. The operation with rational exponents verifies
the result. Other fraction operations are possible when using rational
exponents instead of radicals.

V3 /37 = 2.3 = 2. 3% = (25.3%)% = {/2% - 3° - /23,028
Once again, the radical operations are quite difficult, but the rational
exponents greatly simplify the multiplication.

Simplify. Assume all variables have positive values.

1.V18 - V18 2. \/30 - V/900 V/630

30937 75 10" =~ 30¥/1.52 x 10*
4. \Bxy 75 V255t y
5xy/3°. 52 x® y7 = bxy
1/292,075x° y’

W72
3. \/35xy-\/35x% y°

xy\/35° y = xy\/42,875y

Write each expression by using rational exponents.

5.V/20 + V20 6.\/210 + V/8820 + V/1296
{/55.6% _ %7/4,050,000
81 (va9)® = 343 (V16)° =8 V20 A
7./3xy +V/3x%y 8.\/3xy = V/75x2 y2 = \/25x° y*

and n is the number of notes higher than that string’s root note.
Louise wants to know where to place frets to produce different notes
on a 50-cm string.
1. Find the distance from the bridge for a fret that produces a note exactly
one octave (12 notes) higher than the root note.

dd2) =50(277)
25 cm

a. Substitute values for rand n in the given function.

b. How far from the bridge should the fret be placed?

c. What fraction of the string length is the distance 1
of this fret from the bridge? 2

6/ 6/n 2
10. V4% Think m=2,n=5 11.Vi9 V3 _V gX y
6/ 4 5 Xy
/ X
2 1 5 SVx'y
45 192 64 VA75_ V75 10. V75-3V108) V8
V175 9V/15
Simplify each expression.
19 0/ =5 =19 MY e
1a. (24 14. Va9 - Vax® 175% = 5V/5°. 7" 6V/5° - 3° = 61/474,609,375
X

2

x 14x% 3
SRR Qleg Finehart and inston. 47 Holt Algebra 2 | Gonyriont© by ot Anenart and winston 48 Holt Algebra 2
Problem Solving Reading Strategy

X Radical Expressions and Rational Exponents X Use a Concept Map

Louise is building a guitar-like instrument. It has small metal bars, - N
called frets, positioned across its neck so that it can produce notes Vocabulary Relationship
of a specific scale on each string. The distance a fret should be nis called the index of the Vg™ — o
placed from the bridge is related to a string’s root note length by the expression -
function d(n) = o 12 ), where ris the length of the root note string The number or expression Example:

inside the radical sign a is
called the radicand.

Product Property
Vab =V « Vb

V5 = 58 =52 = 25

Quotient Property

va = an

Example:

V216 =V27+V8=3+2=6

Example: \/Z = zg = %

2. Complete the table to find the distance from the bridge, for frets that
produce every other note of an entire scale on this string.

Notes Higher than 2 4 6 8 10 12
the Root Note
Distance of Fret
from Bridge (cm)

44.5 39.7 35.4

Choose the letter for the best answer.

3. Rafael made a ceramic cube in art class.
The cube has a volume of
336 cm®. What is the side length of the

4. Yolanda has an exercise ball with a
volume of 7234 in. °. Find the radius of
the exercise ball to the nearest inch.

cube to the nearest centimeter? A 24
® 7 B 21
B 12 c 19
c 18 ©12
D 56

o

A party tent in the shape of a
hemisphere has a volume of 14,130 m®.
What is the area of the ground that the

o

Which formula could you use to find the
area of one side of a cube if the volume

were given? tent covers in square meters?
3 2
AA=Vz ©a=vs, A 653.1 ©11215
BA=V? DA=V3s B 706.5 D 1256.0
GopyENLO by ot Fnchart nd Wiston 49 Holt Algebra 2

Solve.
2
1. Explain how to simplify 83 .

Write as a radical, V8% = /64 = 4

2. Identify the radicand in the expression V/7x — 4.
Ix—4

P
3. Identify the property you would use to solve Vg Then solve.
X

Quotient Property; s

X
Write each expression as a radical and simplify.
4.9 5. 83 6. (x®)2
3 2 x*
1 3
7. 252 8. (8x°)3 9. (3)2
8
125 2x* 27
GG by Hok, inahat and Winskon, 50 Holt Algebra 2
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