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Quotient of Powers Property

Learning Target;

Generate equivalent expressions involving quotients of powers.

Success Criteria: « | cap fing quotients of powers that have the same base.

* | can simplify expressions using the Quotient of Powers Property and the
Power of a Quotient Property.

® | can solve real-life problems involving quotients of powers.

ratio

Number Sense and Operations

MA.8.NS0.1.3 Extend previous understanding of the Laws of Exponents to include integer exponents. Apply the Laws of

\ ; : : ; M, : nts
Exponents to evaluate numerical €xpressions and generate equivalent numerical expressions, limited to integer expone
and rational number bases, with procedural fluency.

Algebraic Reasoning

MA.8.AR.1.1 Apply the Laws of E

Xponents to generate equivalent algebraic expressions, limited to integer exponents
and monomial bases.

o,

(B Finding Quotients of Powers

Work with a partner.

a. Complete the table. Use your results to write a general rule

s .
for finding a_n’ a quotient of two powers with the same base.
a

Quotient Repeated Multiplication Form Power

25 e2eQ0e22 7‘

: % 7

—4)5 8 bl P
o A%T‘ e
5 LR =
2 &x*x X

b. Use your rule in part (a) to simplify the quotients in the first column of
: the table above. Does your rule give the results in the third column?
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ﬂ USE STRUCTURE

How does writing the expanded form of each expression help you find a

general rule?

=

Exploation 5] Finding Powers of Quotients
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Work with a partner. Complete the table. Use your results to write a generql

rule for finding ( g)m, a power of a quotient.

Expression Repeated Multiplication Form Value
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Exponents and Scientific Notation
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Lesson

ldeas

quotient of Powers Property
words  To divide powers with the same base, subtract their exponents.

8 a7 =g n
Numbers F 8 =8 Algebra % =a"”" " wherea # 0

power of a Quotient Property
words To find a power of a quotient, divide the power of the numerator by the power of the

denominator.
3 2 & 32 o 9 m
Numbers (5) ey Algebra (g)m = %, where b # 0

Example 1 Dividing Powers with the Same Base ,

=" ¥
g Cc:smmon a. §_7;3 =(=7p=> Quotient of Powers Property
rror
‘ — (_7\6 X 5
' When dividing powers, G0 Simplify.
do not divide the bases. W
h_,7-6 :
((;77)793 — (=75, not 1% b. 3 h Quotient of Powers Property
J =h'=h Simplify.
. 3
\ TI'Y It Simplify the expression. Write your answeras a power.
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Example 2 Simplifying an Expression . .. o pyuhple

x“;axs . Write your answer as a power. (/U AL J =

Simplify

The numerator BBt BHS s
3 XK ® X X f pa | ~ O
is a product of s e Product of Powers Propertyw od :( {‘\{p ¥ _‘E;‘
powers. Add the W foox i
exponents in the =% Simplify. (&) { e Suate (4
numerator, »
N N =s Quotient of Powers Property
e G e
P >< £ 48 Simplify.
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; a power.
T?‘Y it Simplify the expression. Write your answer asap

m’ «3m"*
5, L8 s 7. 25
g PR
ti ¢

=

,{ y
@/ S

Example 3 Simplifying an Expression

10 7
Simplify % . a—4. Write your answer as a power.
a a

USE ANOTHER | X WAANC N Mex
METHOD 10,8527 J
Show how you can 4 5 ° a—4 — alo =5, ° a7 Tid QUO“ent Of POWQFS Property
simplify the expression g
by first multiplying =atedd Simplify.
the numerators and
then multiplying the =rgibd Product of Powers Property
denominators. :
=a Simplify.
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\ TI'Y [t  simplify the expression. Write your answer as a power.
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Example 4 Finding a Power of 3 Quotient

Simplify (f)z.
2
x\2 oty xz
(5) 92 Power of a Quotient Property
g Simplify.

In-Class Practice [ wums.] B i | B snit | B ek

SIMPLIFYING EXPRESSIONS Simplify the expression. Write your answer as a power.

=2 758 o 8 x'6
13y =2 _
(-2y° L s G x®ex’
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15. FINDING A POWER OF A QUOTIENT Simplify (%)

@8 16. WHICH ONE DOESN'T BELONG? Which quotient does not belong with the other
11 three? Explain your reasoning.

x5 X x s e

x® i x° e x 7
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