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Unit Overview

In this unit, you will multiply and divide expressions involving
exponents with a common base, take a power to a power, and take
positive rational numbers to whole-number powers.

Product of Powers Property



To type an exponent on your Desmos Scientific Calculator:

s usethe ab button (circled below):

2 -
e tosquare a number, you can also use the @~ button (circled below):

desmos | Ohio | OST Version

232+ 243 =32
29 = 32
main abc func DE e clear ;’



In the expression, 3% threeisa product of 1tself 100 times. The number 3 represents
the base and the 100 represents the exponent. The exponent tells how many times the

base 15 used as a factor.
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Example #2: 3° =3-33

Product of Powers

For all real numbers “a” and
all integers m and »

The property above states that 1f vou are multiplying like bases (in the case above “a™),
then to simplify yvou will add the exponents.

3 g4 _ n3+d
Example#3: 2°-2"=2""=12

To prove this example, we will expand each term, count the bases and rewrite the term
using one base and one exponent.
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-count the number of bases and use this as vour exponent

27 *This is the same answer we found when we used the product of

powers rule.



1 he product O powers rule can be used to Hnd the product o monomials. A monomial
is an algebraic expression that 1s a constant (number), a variable, or a product of a
constant and one or more variables. The constant (or numerical factor) 1s called the
coefficient.

Examples of monomials: 3, m, —Sxv

To simplify a product of monomials:

1) Multiply the coefficients.

2} Use the product of powers rule to simplify the variables.
Example #4- Simplify (3x)(—20x") .
(3:(—20x)
(3-=20)(x-x")
—60x*

Example #5- Simplify (=2m*n)(—mp®)(4n*p?) .

—2m*n)(—mp ) (dn'p?)
(—2-—1-B)(m” -m)m-n" W~ -p°)
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Example #6: Simplify (-20pg 3}: % g’
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Power Properties



Sometimes, in algebra, it 1s necessary to raise a power to a power as in the example
(x7)*. In this case, vou would use the exponent rule called “Power of a Power” Rule.

Power of a Power

For all real numbers “a” and all integers “m™ and "5

(a?ﬁ‘)ﬂ = a.?ﬂ x "

Az you can see by the rule stated above, if vou have a power raised to another power,
then you multiply the exponents.

Example #1- Simplify (3%)*.
(32)4 =32 x4 _38
Example #2: Simplify (m’)°.
(m3) =75 = gl

Example #3: Simplify (3™)°.

Another property of exponents 1s used for any number of factors inside parentheses. This
rule or property 1s called Power-of-a-Product.

Power-of-a-Product

For all numbers “a” and 57, and all integers “»n”

(ab)" =a™b"

Notice that in this property the exponent 1s taken to each factor. Let’s try a few examples
using this property.

Example #4-  Simplify (2x)°.



(5}'2}2 = 52}"22 =y =

The last two properties, Power-of-a-Power, and Powers-of-a-Product, can be used
together as shown in the examples below.

Example #6:  Simplify (o y2)*.
(XE},E)J- — (XE)J- _(}IE}J- il xll}lﬂ
Example 7-  Simplify 3n’m™)°.

Brtm®)? =33 (D)3 - (m*)? = 27O ml2

g5 At
Example #8:  Simplify | . Xy J
e 3t et 24
£ A ) L*_‘_xlﬂﬁ_ﬁ 20_4
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Quotient (Division) Properties



When simplifying quotients, vou can do so by first expressing the powers in terms of
their factors. Take a look at the example below and see if vou can derive a rule on how to
simplify monomial quotients.
x®  wewewexexex 2
Example #1- S e x
x o o

Did vou figure out a rule for dividing monomials? If vou said that vou can subtract the
exponents, yvou are correct. Study the property below.

Quotient-of-Powers Property

For all nonzero real numbers a and all integers » and »,

Example #2: Use the property stated above to simplify the following monomials.
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MNote: When there are coefficients, vou simply reduce the fraction!
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Exponent rules can also be used when scientific notation 15 involved:
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Power-of-a-Fraction Property

For all real numbers x and v, where v = 0, and all integers n,
ra M
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Notice in the property above that the exponent 15 given to the term in the numerator and
the term in the denominator. Let’s take a look at some examples involving this property.
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Example #3: Simplify I =
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Notice the coefficients are actually raised to the power and not multiplied by the
exponent as are the exponents.
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i 5 3x = = -
: rSH_,H‘.- (rguj}Sx (IS}SI(HJ)SI rgxuljx

| =5 | — 5 o 5 7
L V‘x ) (v_x)Sx (v..:t‘)3x vﬁx

Example #7: Simplify Scientific Notation

(3x10%°  27x10"
(2x10%)*  4x10*

=6.75x10"

Note: Make sure vour final answer 15 always in scientific notation with the
number between 1 and 10 times ten to a power.



