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Lesson 6: Dividingbyx —aandbyx + a

Classwork
Opening Exercise

Find the following quotients, and write the quotient in standard form.

x%2-9
a.
x-3
3
x°=27
b.
x-3
x*-81
C. —_—
x—3
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Exercise 1

1. Use patterns to predict each quotient. Explain how you arrived at your prediction, and then test it by applying the
reverse tabular method or long division.

x2-144
a. —_—
x—12
3
x°—-8
b.
x=2
x3-125
[¢
x=5
6
x°-1
d
x-1
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Example 1

2
Z ? Use the reverse tabular method or long division.

What is the quotient of

x2-
x—

Exercises 2—-4

2. Work with your group to find the following quotients.

x3-a3
a.
x—a
b x*—a*
’ x—-a
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3. Predict without performing division whether or not the divisor will divide into the dividend without a remainder for

the following problems. If so, find the quotient. Then check your answer.

2 2

x%-a
a.
x+a
b x3-a3
’ x+a
x?%+a?
C.
x+a
d x3+a3
’ x+a
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4. Find the quotient xx—__llfor n=234and8

a. What patterns do you notice?

n_
b. Use your work in this problem to write an expression equivalent to xlel for any integern > 1.
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Lesson Summary

Based on the work in this lesson, we can conclude the following statements are true for all real values of x and a:

x2—a’=(x-a)(x+a)
x3—a®=(x—-a)(x?+ax +a?)
x3+ad=(x+a)(x?—ax + a?),

and it seems that the following statement is also an identity for all real values of x and a:

x"—=1=(x— D"+ x"2+x"3 +-+x1 + 1), forintegersn > 1.

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Problem Set

Compute each quotient.

x?-625 x3+1
a —_— b.
x—25 x+1
xs_% x2-0.01
C 1 x—0.1

In the next exercises, you can use the same identities you applied in the previous problem. Fill in the blanks in the
problems below to help you get started. Check your work by using the reverse tabular method or long division to
make sure you are applying the identities correctly.

16x2-121 _ (_)%-(_)?

4x—-11 411 (D+11
25x2-49 _ (_)*-(_)? _ _ _
b. 5x+7 5x+7 =()-)=
8x3-27 _ (

== (P + () + (=

2x-3 2x-3

Show how the patterns and relationships learned in this lesson could be applied to solve the following arithmetic
problems by filling in the blanks.

625-81 _ (_)%-(9)2

a. TR T (H)+(C)H)=34
1000-27 (L )3-()3
b, 10902 S LD (2 (10)() + () =
100-9 (L )2-(_)?
c' = =
7 ()-3

1000+64 _ (L )3+(_)3

d. Mo R ()2 - () + (L
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Apply the identities from this lesson to compute each quotient. Check your work using the reverse tabular method

or long division.

16x2-9
4x+3
81x2-25
18x—10
27x3-8
3x-2

Extend the patterns and relationships you learned in this lesson to compute the following quotients. Explain your
reasoning, and then check your answer by using long division or the tabular method.

8+x3 x*—y

a. b.
2+x xX=y
27x3+8y3 x7—y7
c. — d —
3x+2y x=y
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