Exponents  (Math 053 unit 4)

To prepare students for the MATH 053 unit 4 test, this supplement provides examples and exercises on
exponents that are more complex than those found in text sections 10.1 and 10.2.

The table below includes examples of each of the definitions and rules for exponential expressions.
Following the table are a number of exercises and answers, for students to practice using
these rules on more complex expressions.
definitions and rules for exponents

general form examples

Product rule: to multiply powers with like bases, use the a"la" = a™" Oz i S
same base and add the exponents.
Quotient rule: to divide powers with like bases, use the a™ e
same base and subtract the exponent of the denominator —=a"" — = x7r= X}
from the exponent of the numerator. a X
Power rule: to raise a power to a power, multiply the ( m) n n ( 3)4 osm 12
exponents. a) -a X=X =X
Power rule for a product: to raise a product to a power, no_ ( 1 1)n _ npn ( 2 s\3_ o3 sB_ 615
raise each factor to that power by multiplying the exponents. (ab) =\ab) =a'b Xy |p-Xxy =X
Power rule for a quotient: to raise a quotient to a power, n 1 " 42 an 8
raise both the numerator and the denominator to that power HEH -g4pg-4 Xp-X* X
by multiplying the exponents. b0 b b" y yrye
Exponent of one: any number ’{o the power of 1 is equal to a = a Xz ox
that number, and any number with no exponent has an o o
understood power of one b=b y-y
Exponent of zero: any nonzero number to the power of 0 is a’=1 v s o
equal to 1. —=x =x =1
X

Negative exponents: any nonzero number to a negative o 1 5 1
power is the reciprocal of that number to the corresponding a - — X = —
positive power. a X
Special rules for negative exponents: due to the fact that 1 ., 1 .
a" and g " are reciprocals. 0" -a F =X

a’ b Ly

b- m n y- 4 xS

The following examples apply the above rules to more complex exponential expressions and operations.

Product rule: to multiply exponential expressions:

« multiply the numerical coefficients, then multiply
the variables with like bases by adding the
exponents

« simplify using positive exponents

o e )3xs) = (- 6m)(x ) = - 18

(7475 |- 9a78%) = (70-9){a”* 0a” |[p* b2 =

- 18

2
X

-63a‘b’

(x3y-4)(x-8y7) - (xa Dx-s)(y-4 Dy7) = X y i’_j

Quotient rule: to divide exponential expressions:

» divide or simplify the numerical coefficients, then
divide the variables with like bases by subtracting
the exponents

« simplify using positive exponents

36x° 36 ’
LTI

9" 0-90x

327y’ = ix'9y” = 4y" or - lgi
- 24x°y -3 - 3x° x’
a-35b_-6:%£HzE:agb4: 1
a’bh’? a’ : a*bh*
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Power rule for a product: to raise a product to a

. -3)- X X
power: . (2x 3) z (zlx 3) >z IS ~—or—
* raise each factor to that power by multiplying the 2 32
exponents a5\ 4 16020 al® a'®
« simplify using positive exponents . (' 5a""b ) - ( 5) a’b’ " = (_ 5)4b20 or 62552
( -7 —3)3_ 3 21 -9 _ (' 3)3 - 27
. -3x 'y —(-3))6 D TR A T
Xy Xy
P le f tient: to rai tient t a3 -
pgv\:lveerf rule for a quotient: to raise a quotient to a . _ 2x2y 3 ] (_ 2)3x6y 9 ] ﬁ oo - 30
 raise each factor of both the numerator and the 3x7%y° 3x Myt 27 27y
denominator to that power by multiplying the g s
exponents - Ixty? (- 7) x 20t 6’
» simplify using positive exponents 6x" 1y-3 6-5x5y15 ( 7)5x25y5

Exercises

1. (- 4x)[15x°)

Simplify using only positive exponents:

2, (3k'2)(- 8k7) 3. (x'syz)(xzy'4)

_ 27" - 10x* x'y?
6. |2x7y*|(3x7° 7. —— 8. 9. —
[2etyfx) - 9577 - 15x7° x Pyt
- 28x°)° 56a°b* -2 3
", ——— 12. ==~ 13. (- 3x* 14. (- 542
35x%y* - 14a°pb™° ( 3 ) ( > )
m_ 2x2 3
16. (- 64'p°| 17. [3x77y2) 18. (- 40707 ¢) 19 5 H
0 5x
37 _e 3 1t 2 3 1,3
21.H-E%LTEH zz.H—fzglg-H 23.% 3x7y_2E 24.;-zﬁgf;E
3a’b 4x 7y -2x'y 13a b
Answers
- 1 m9 - 28 6)/3 -
1. x12 2- - 24k5 3- x3 2 4. n—s 5. a4b2 6. x7 7. _3 8.
- 4y 1 - 12 6 10
1", o 12, 13. L 4. 12 g5 1000 45 b 47,
5y 9x a b 364°
_ 12 10 24 9 4
19. 735 g0, 10 g9 320 g5 2500 LA b
125 9a 243a 625x - 8x 49a
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— 7 -
20. 1%
14a
_2 __ _1 _4 -
25, 4V E
1 Sx'y?

6 2 1
29X g0
3 y a'b
x21 6 - 64

27 a9b18
125x"y°
- 64
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