Name Date

Reteach
- Key Ideas A
Zero Exponent
Words For any nonzero number a, a” = 1. The power 0° is undefined.
Numbers 4° =1 Algebra " =1, where a # 0
Negative Exponents
Words For any integer » and any nonzero number a, a™" is the reciprocal of a”".
Numbers 472 = Lz Algebra a™" = L,where a#0
. 4 @ J

EXAMPLE Using Zero and Negative Exponents
Evaluate (a) 11° and (b) 47°.
SOLUTION

a. 11° =1 Definition of zero exponent b. 43 = — Definition of negative exponent

Simplify.

fKey Ideas )

Product of Powers Property
Let a be a real number, and let m and » be integers.
Words To multiply powers with the same base, add their exponents.

Numbers 4% ¢ 4° = 4°3 = 4°  Algebra a" e a" = a™*"

Quotient of Powers Property

Let a be a nonzero real number, and let m and » be integers.

Words To divide powers with the same base, subtract their exponents.
46 a”
Numbers yilie 453 = 4 Algebra — = a"", where a = 0
a

Power of a Power Property

Let a be a real number, and let m and » be integers.

Words To find a power of a power, multiply the exponents.
3 n
Qlumbers (4°) = 43 = 4" Algebra (a")" = a™ j
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Reteach (continued)

EXAMPLE Using Properties of Exponents

2
56
Simplify (a) 9> e 9° and (b) (53 . Write your answer using only positive exponents.
SOLUTION
(56)2 56-2
a. 9% ¢« 9° = 925 Product of Powers Property b. el Power of a Power Property
=97  Simplify. oo
= 56 2 Quotient of Powers Property
=5 Simplify.

/Key Ideas A

Power of a Product Property

Let a and b be real numbers, and let m be an integer.

Words To find a power of a product, find the power of each factor and multiply.
Numbers (3¢2) =3° o2’ Algebra (ab)" = a™ e b"

Power of a Quotient Property

Let a and b be real numbers with 5 = 0, and let m be an integer.

Words To find the power of a quotient, find the power of the numerator and the
power of the denominator and divide.

m

3 Algebra (%] = Z—m, where b # 0

5
Numbers (—]
2

-
EXAMPLE Using Properties of Exponents

35
s

5
Simplify (a) (4x)4 and (b) (gj . Write your answer using only positive exponents.

SOLUTION
5 5
a. (4x)4 = 4*x*  Power of aProduct Property  b. (%j = ;—5 Power of a Quotient Property
= 256x* Simplify. s
. Simplify
32

In Exercises 1-4, simplify the expression. Write your answer using only positive exponents.
8 o 8°

7 3. () 4. (gf

1. 59 ¢ 273 2.
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Extra Practice

In Exercises 1-6, evaluate the expression.

In Exercises 7-21, simplify the expression. Write your answer using only positive
exponents.

2.0 _90 i =14 -2..0
7. 7n_’j’ g, (0K 210 9. Sy_]vg
_5 -2 -1 0,,-8
0. 1 1. 3_a2 12. 17’§y6
82573 9-1p 20 4727
6\ -4\’ 3 g &7
13. (p°) 14. (¢7) 15. 5 o5
7 5 3
16. —4 o (-4)7 17. oo i 18. =27
X \%

3 4\~ 1Y
19. (-8¢%) 20. |-L 21. (—Sj
5 3h

In Exercises 22—-24, simplify the expression.

22. 5% 23, 3¢t 24, 23

In Exercises 25 and 26, simplify the expression. Write your answer using only
positive exponents.

—4_3)\? 2 07.-4\* 3.2 \3
25, S5x %y . 4xy 26. 2a’b . @ b
2x2y0 y3 b3 3b4a—4
In Exercises 27 and 28, evaluate the expression. Write your answer in scientific
notation and in standard form.

12 x107?)
27. (43 x107*)(6 x 107 28. (—
( A ) (4.8 x107)
821 ° 1618
29. Without evaluating, rewrite 2 as a single power with base 2.
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Enrichment and Extension

Properties of Exponents

In Exercises 1-8, simplify the expression. Write your answer using only positive
exponents.

a2 -6 22\
1. Smnp o om_p 2. xy3z_4 ex e xz_4y_3 o x'z
4mn 16mn* p
—4mp‘3q2
1 a\-2 N .
3. —4(—3xy 324) N 25m2 p*
2x’yz° 16mpq’
15m* p~2
) YSvzT a2\ -l
5. x’y’z7% e x’lj;/—’lz“ 6. ((x 3y) ) . (x4y 2)
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