. Apply Properties of Rational Exponents
@ Use properties of exponents

Use the properties of rational exponents to simplify
the expression.

. FUVA.712="7/4+12) = 73/4

b. (6!72.4153)2 = (61/2)2. (413)2 = 6(112:2).4(13-2) = §1. 4283 = 6.423

. (45.35)15=[(4.3)5] 5= (125)15 = 1265151 =12 1= 1
12

5 _ 5l = 5(1-1/3) = 52/3

5_1/3_ 51/3
[42}U3
6

42132
[61/3 j B

2
= (732 = 7(13-2) = 7253
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EXAMPLE 2 ) Apply properties Of eXponentS Apply Properties of Rational Exponents

Biology

A mammal’s surface area S (in square centimeters) can
be approximated by the model S = km?> where m is the
mass (in grams) of the mammal and k is a constant.

The values of k£ for some mammals are shown below.

Approximate the surface area of a rabbit that has a
mass of 3.4 kilograms(3.4 X 10° grams).

Mammal Sheep Rabbit Horse Human Monkey Bat
k 8.4 9.75 10.0 11.0 11.8 57.5
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Apply Properties of Rational Exponents

e e (2 S :
G I48WY Apply properties of exponents

SOLUTION

S = km?3 Write model.

=90.75(3.4X 10%)%3 Substitute 9.75 for k and 3.4x 103
for m.

=9.75(3.4)%3(10%)%3  Power of a product property.

~9.75(2.26)(10?%) Power of a product property.

~ 2200 Simplify.

ANSWER The rabbit’s surface area is about 2200
square centimeters.
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VDN T8 for Examples1and 2"

Use the properties of rational exponents to simplify
the expression.

1. (51/3 _71/4)3 — (51/3)3_ (71/4)3 — 51/3- 3. 71/4' 3 — 51_ 73/4 =5 _73/4

2. 23412 = DM+ 1) = 5N

3 _ 3" _3a-14_ 334

51—/4_ 31/4
[20}”2
5

20123
[51/2 j -

3
= (4123 = (2232 =8
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Apply Properties of Rational Exponents

D17 i) for Examples 1 and 2

Biology

5. Use the information in Example 2 to approximate
the surface area of a sheep that has a mass of 95

kilograms (9.5 x10* grams).

SOLUTION

S = km?3 Write model.
=90.75(9.5X 10443 Substitute 9.75 for k and 9.5x 10*

for m.
=9.75(9.5)%3(10M)%3  Power of a product property.
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Apply Properties of Rational Exponents

Qeltip] SN (6389 for Examples 1 and 2

A 9.75(95)103 Power of a product property.

~ 17,500 Simplify.

ANSWER The Sheep’s surface area is about 2200
square centimeters.
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. . Apply Properties of Rational Exponents
@ Use properties of radicals

Use the properties of radicals to simplify the expression.

a. 312 . 318 = 312 .8 =216 =6 Product property

= =916 = 2 Quotient property
4/5 5
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(—— . - - - Apply Properties of Rational Exponents
DG\ LN Write radicals in simplest form

Write the expression in simplest form.

a. 135 = 2/27 .5 Factor out perfect cube.
= %/77 . 3\/? Product property
- 335 Simplify.
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Apply Properties of Rational Exponents

LI H5Y  Write radicals in simplest form

b V7 _ V7 _ V4 Make denominator a perfect fifth
T - 3 V4 power.
28
= —— Product property
V32
5—
:@ Simplify.
2
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. . Apply Properties of Rational Exponents
@ Add and subtract like radicals and roots

Simplify the expression.

4
a. V10 +7310 =(1 +7V10 =8 V10

b. 2(8"%)+10(8") =(2+10) (8"5) =12 (8'7)

e. Vs1-32 =V27-V2-372 =3V2-V2 =3 -1DV2 =232

http://lwww.classzone.com/cz/books/algebra_2_ 2011 na/book_home.htm



Properties of Rational Exponents

IS for Examples 3, 4, and’s

Simplify the expression.

6. 127 .73

SOLUTION

4\/ 27 - 4\/ 3 = 427.3 = 4\/ 81 =3 Product property
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Properties of Rational Exponents

CLIDYTYAT) for Examples 3, 4, and’S

7. 3250

%/7

SOLUTION

3~ 3
\/ 250 \/ 532 Factor out numerator to perfect
cube.

.
.

= Product property

=5 Simplify.
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Properties of Rational Exponents

CLIDYTYAT) for Examples 3, 4, and’S

8. 3
4
SOLUTION
s 3 5\/3 ) 5\/§ Make denominator a perfect fifth
4 S\/Z 5\/§ power.
V24
e — Product property
V32
5_
:@ Simplify.
2
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Properties of Rational Exponents

"GUIDED PRACTICE for Examples 3, 4, anéfplé

9. 5 + V40

SOLUTION

V5 + W0 =v5 +323.5
zig +2%
- 1+ 35
- 335
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Apply Properties of Rational Exponents
@ Simplify expressions involving variables

Simplify the expression. Assume all variables are
positive.

3 3 3
a. Vedo =N80T =Vg. V(2 =4y
b. (27p3q12)1/3 — 271/3(p3)1/3(q12)1/3 — 3p(3 . 1/3)q(12 + 1/3) = 3pq4

4 4
o Amt Amt m

c. _ o 4— j— 4 j— 2
nd W \/(n2)4 n
14xy 13
(1-3/4)y1/3, ~(-6) — Ty l/Ay1/3,6
d. 3y € Tx vz = Tx'"%y
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Apply Properties of Rational Exponents

LU IHSNP Write variable expressions in simplest form

Write the expression in simplest form. Assume all
variables are positive.

5 5
a. V4a®bh'4cS = NAaSa3b'Obies Factor out perfect fifth
powers.

5 5
= Na3bh10c5 - V4a3b*  Product property

5
= ab’*c\ 4a3b* Simplify.
30 x 3/Xx.Yy _
s = . Make denominator a perfect cube.
Y NCYTR Y

3
== Simplify.
VY
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Apply Propertles of Rational Exponents

15)(ATPLE7 Write variable expressions in simplest form

= Quotient property
3
‘/y9
3 -
Vx
Spin simplify.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Apply Propertles of Rational Exponents

G498 Add and subtract expressions involving variables

Perform the indicated operation. Assume all variables
are positive.

1 _ _
a. 5 W+ \/w = E +f55} = %\/w
b. 3xyU4—8xy!4 = (3-8)xy* =—S5xyl4

3
C. 123/725 —ZN 5472 = 1223/722 —3z 3\/ 272
= (122— 32) 3\/ 222
= 92\!3 272

http://lwww.classzone.com/cz/books/algebra_2_ 2011 na/book_home.htm



et SRV 3 [e3=) for Examples 6, 7, and § e Bpenens

Simplify the expression. Assume all variables are
positive.

10. 3\/ 27¢°
SOLUTION

V279 V37 =33 V(@) = 3¢

11, 7 x"°
\ y5

SOLUTION
5/ 410 _@ B 5\/(962)5 N
Iy Ay Ay Y
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Properties of Rational Exponents

EIETLIYSS for Examples 6,7, and'$

6 Xy 3/4

12.

3x 1/2 y 1/2

SOLUTION

6xy 34
= 2x(1-12)y(4-172)  _ Dxli2yli4
3x 12y 172

13. Owy» — WW

SOLUTION
N 9w5—wm = V322 42 . — W 2. w

= 3w —wHw
= 2uwnw
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