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7-9 Negative Exponents

Objective: To use negative exponents.

Definitions

- . : . e . — 1
a~ " If a is a nonzero real number and 7 is a positive integer, a™" = —;.

a
For example, 273 = —1-3— = -é— (Notice that 273 is not a negative number.)
2

0

a If a is a real number not equal to zero, a® = 1. For example, 20 = 1,

30 = 1, 250 = 1, and so on. The expression 0° has no meaning.

10-2 = L _ 1 3_ 1 __1 -1 _ 1 _1
Example1 a. 10 2 100 b. 5 3 TR o T8
Simplify.
1370 2. 671 3. 473 4. 374
5. 572 6. 772 7. 273 8. 1172
9. 9° 10. —-7° | 11. 173 12. 571
13. 672 14. 50 15. 10~% 16, 773
All of the rules for positive exponents also hold for zero and negative exponents:
Summary of Rules for Exponents Examples
Let m and n be any integers. Let a and b be any nonzero integers.
1. Products of Powers: prpt =pm tn 22,274 =22+ (-4 =272 = % = 711-
: 2
2. Quotients of Powers: 5" + b =b" " [ 32 +35 =32 "5 =373 = - = L
: 3
3. Power of a Power: My = pmn @3 =26=-L _ L
‘ 26 64
4. Power of a Product: (aby™ = a™p"™ @x)"3 =273.x73 = L.l
2 B &
. a\m a” -2 7 2 2
5. Power of a Quotient: (;) = (g)-z _27c _ 22 _ 1 3 _3 _9
3 -2 L7 T 27 4
32

L]
CAUTION Remember that in 3x2, the exponent is applied to x but not to 3.
However, in (3x)%, the exponent is applied both to 3 and to x.
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7-9 Negative Exponents (continued)

Example 2  Simplify. Give your answers using positive exponents.

a. —— b x"H2 e @x 1)

3-2
Solution a. —3—2 =31 - (2 Use the rule for quotients of powers.
3_ .
- 3
= 27
b, (x71)72 = x(=D(-2) Use the rule for a power of a power.
2
=X

Use the rule for a power of a power and
the rule for a power of a product.
Use the rule for negative exponents.

e @)} =23.x-DB)
= 8x73 [

8
3

Simplify. Give your answers using positive exponents.

2 42 -3, 25 ~1y2 27!y,
1. % 18. - 19. 373.35 20. (571 21 (3-)
A ~1y-2 —2y—-1 3\-2 3% Yo
2. (4_2) 23. 571 24. 372 2. (3) 26. (3‘_2)
-2, -4, 22
27, 22 28. 2% 29. 2572 30. 3x3 31. 202
5 3~
32. (3x)73 33. x7% 34w 35.a° a3 36. n?-n?
37. m™23 . 38. (x73)? 39, 7?2 - 40, Gxm)2 41. _y_z?
- | -
-3 . -5 3 -4 -6
d X m
42, X 43. 4. -“— 45, *— 46. *—
ul P a3 x~2 m8 _
Mixed Review Exercises
Simplify. Give restrictions on the variables.
L 2y , P =Ty +10 3. (22)
16ch2 y2 - 10y + 25 »
. 6  _ 2 5. 2 — _4a 6. _._x_z_Lﬁ_
Smn. - n a—1 2430+ 2
Divide. Write your answer as a polynomial or as a mixed expression.
7 32+ 10x +3 8a3+8 9o, 32 . 24
x +3 a+ 2 | 2 ~25 x4+ 10x + 25
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