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Multiplying and Dividing Monomials

Warm-up: The metric system is the system of measurement that the vast majority of the world

uses on a daily basis to find measurements for length, mass, and capacity. One amazing aspect

of the metric system is the consistency of the prefixes used for the names of units in each of

these three categories. For example, since there are 1000 millimeters in 1 meter, we also know
there are 1000 milligrams in 1 gram and 1000 milliliters in 1 liter.

Let’s use this relationship to help us discover a special relationship with powers and monomials

by filling in the table below.

Unit of Measure Prefix

Written using Powers

Milli 1 10°
Centi 1x10=10 10° x 10! = 101
Deci 10 x 10 = 100 10! x 10! = 102

100 x 10 = OGO

102 x 10% = 10

Deka 1000 x 10 = /0,000 10% x 10! = 10
Hecto 10,000 x10= 100,00 10 i doh= 10s
Kilo 100,006  x 10 =_1,000,000 106 x 101=10‘3

Look at the entries in the last column. What do you observe about the exponents of the factors and the

exponent of the product for each entry?
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Maybe this pattern is specific to only this scenario... try applying this pattern to the following problems:

Factors as Powers with Product as Power with
Factors Product
Same Base Same Base as Factors
8 x 16 2Bx2t VA 128 ‘ 2D
9x81 3 %3 -T9 729 3
B B R4 ¥ M
125%'5 57 x5 625 5




The pattern still worked! Crazy, right?! It worked thanks to one of the Laws of Exponents. Here’s a
“comical” way to describe this law:

That means a* times & equals
the product of a whole string of
a's. Count them. There are b

numbers in the first group and ¢
in the second.

For a”« & | think of 4 as the
number a multiplied by itself
btimes.
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And a“is a
multiplied by
itself ¢ times.

So, the total number of 4s multiplied
togetheris b + c. The product can be
written as a¥+¢,

C b+c as

(avasasso)(asarasosa)=asasarwsa=a’" ¢

Product of Powers

Words To multiply powers with the same base, add their exponents.
Examples Numbers Algebra
24-23=24+30I’27 am.g"=gm+n

»,

A monomial is a number, a variable, or a product of a number and
one or more variables. You can use the Laws of Exponents to
simplify monomials.

2 factors 4 factors
32¢3%=(3¢3)¢(3¢3+3¢3.)0r3°
6 factors

Notice that the sum of the original exponents is the exponent in the
final product.



[ Examples

Simplify using the Laws of Exponents.
9. s2.8' - 57,+l D (3.5 3. —3x2.4x°

(5-5)-5 3+5 -3.x2. 4. x>
o) Ll
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[I Got 1#7 Do these problems to find out. : <

m .
a. 93. 2'§ c. —2m(—8m°) m.*s

3+2 'Z’M"-’?. (V]s =m
@ C) A

This pattern is awesome for multiplying monomials, but what if we have to divide? Let’s try these problems
to see if there’s a similar pattern:

Dividend and Values as Powers Guotient Quotient as Power with
Divisor with Same Base Same Base as Factors
256 +8 28+23 32 25

1296 + 36 GH] s 6@ 36 6[2—
343 + 49 731 LB 7 L

Notice anything interesting?

uwwtxpmu\&s of %Ld\\!\de/\d and divisol ws(xdwelu.
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Quotient of Powers

Words To divide powers with the same base, subtract their
exponents.
Examples Numbers Algebra
37 =37~ 4 a" _ _m-n
3= Sor3 o= ,wherea # 0
. {

There is also a Law of Exponents for dividing powers with the /L"2

same base. /3)5

4 factors

Notice that the difference of the original exponents is the exponent in
the final quotient.

' Examples
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Simplify using the Laws of Exponents.

48 n® 2%. 3' 52
4. S. 6. 22.3%.5

32 O “‘@ 5:-7_%:25‘
57 5
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" Got 147 Do these problems to find out.

d.:—: S'S e."f; ’)(7 f.%#’fs
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34.52.75 56 .74 .83 (—2)°.3%.57
32.5.73 " 5% 72.82 " (-2)2.3.54

32.6-71 51-’}1-8 6_2)3.3‘5.53

Power of a Power

Words To find the power of a power, multiply the exponents.
Examples Numbers Algebra
(52)3 = 52 «3 or 56 (am)n o am n

You can use the rule for finding the product of powers to discover
another Law of Exponents for finding the power of a power.

5 factors
(6%)° = (6")(6%)(6")(6%)(6")

—gd+4+4+4+4

:(p"i‘s

= 620
Notice that the product of the original exponents, 4 and 5, is the final
power 20.
' Examples

Simplify using the Laws of Exponents.
1. (8% 2. (K)®
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Got If? Do these problems to find out.
iz
a. (252 b. (w%)® c. (3232 = 3
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Power of a Product

Words To find the power of a product, find the power of each factor
and multiply.
Examples MNumbers Algebra

(6x2)3 = (6)% . (x?)3 or 216x®  (ab)™ = aMp™M

Extend the power of a power rule to find the Laws of Exponents for
the power of a product.

S Tagtors Common Error
(332)5 — (3&2)(3&2)(332)(332)(332) When finding the power
of a power, do not add
onents.
=3.3'3.3.3-32'32'32.32'32 I;:)§x£8;z,:af87.
— 35 . (32)5

=243 .a"%0r243a1° ..o

|: Examples

Simplify using the Laws of Exponents.
(4p3)4 4 ( 2m7 6)5

AR A (n ‘]
Yt ) ’32-m "
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Got If? Do these problems to find out.

d. (8p%)2 e. (6x°y1h)4 f. (—5w?z8)3
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