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2-9

Write 7 � 7 � 7 � 7 � 7 using exponents.

Since 7 is used as a factor 5 times, 7 � 7 � 7 � 7 � 7 � 75.

Write p � p � p � q � q using exponents.

Since p is used as a factor 3 times and q is used as a factor 2 times, p � p � p � q � q � p3 � q2.

Evaluate 62. Evaluate 5–3.

62 � 6 � 6 Definition of exponents 5–3
¬� �5

1
3� Definition of negative exponents

� 36 Simplify. ¬� �1
1
25�

Simplify.

Write each expression using exponents.

1. 8 � 8 � 8 � 8 � 8 85 2. 4 � 4 � 4 � 4 44

3. a � a � a � a � a � a a6 4. g � g � g � g � g � g � g g7

5. 5 � 5 � 9 � 9 � 5 � 9 � 5 � 5 55 � 93 6. s � w � w � s � s � s s4 � w2

Evaluate each expression.

7. 42 16 8. 53 125

9. 132 169 10. 23 � 32 72

11. 8–2 �
6
1
4
� 12. 24 � 52 400

13. 3–4 �
8
1
1
� 14. 34 � 72 3,969

Any nonzero number to the zero power is 1. Any nonzero number to the negative n power is the 
multiplicative inverse of nth power.

Example 1

Example 2

Example 3 Example 4

Exercises

Expressions containing repeated factors can be written using exponents.
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Get Ready for the Lesson
Read the introduction at the top of page 126 in your textbook.
Write your answers below.

1. How many 2s are multiplied to determine the number of great
grandparents? great-great grandparents? 3; 4

Read the Lesson
2. Define the terms base, exponent, and power. A base is a number

that is multiplied. An exponent tells how many times the
base appears as a factor. A power is a number expressed
using an exponent.

For Exercises 4–6, identify the base, exponent, and power in each
expression.

3. 54 base: 5; exponent: 4; power: 54

4. 7�2 base: 7; exponent: �2; power: 7�2

5. x8 base: x; exponent: 8; power: x8

6. Explain in words what 54 means. 54 is the product of 4 factors of 5.

Rewrite each expression using multiplication instead of an exponent.

7. 54 8. 95 9. c8

5 � 5 � 5 � 5 9 � 9 � 9 � 9 � 9 c � c � c � c � c � c � c � c

Evaluate each expression.

10. 54 625 11. 95 59,049 12. 63 216 13. 28 256

Remember What You Learned

14. Notice that 4�3 � �4
1
3�. A power with a negative exponent is not negative.

Write a true sentence using the terms negative exponent, power, positive,
and rational. Sample answer: A positive power with a
negative exponent gives a positive rational number.
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Example Multiply. Express using exponents.

23 · 22

23 · 22 � 23 � 2 The common base is 2.
� 25 Add the exponents.

�2s6(�7s7)
�2s6(�7s7) � (�2 · �7)(s6 · s7) Commutative and Associative Properties

� (14)(s6 � 7) The common base is s.
� 14s13 Add the exponents.

n5 � n�3

n5 � n�3 � n5 � 3 The common base is n.
� n2 Subtract the exponents.

Multiply. Express using exponents.

1. 34 · 31 35 2. 52 · 55 57 3. e2 · e7 e9

4. 2a5 · 6a 12a6 5. �3t3 · 2t8 �6t11 6. 4x2(�5x6) �20x8

7. �6t4 · �3t5 18t�9 8. ��
3
4���3

· ��
3
4��6 �

2
6

7
4
� 9. �6m2 · 4m �24m3

10. 3s6(�9s�2h2) �27s4h2 11. 9a2(�6a�5) �54a�3 12. �2e4z�4(6e�6)
�12e�2z�10

The Product of Powers Property states that to multiply powers that have the same base, add the
exponents: an · am � an � m.

Exercise
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Get Ready for the Lesson
Read the introduction at the top of page 539 in your textbook.
Write your answers below.

1. Examine the exponents of the factors and the exponents of the products
in the last column. What do you observe? The exponents of the
factors are added to get the exponent of the product.

Read the Lesson
2. Under what condition can you multiply two powers by adding the

exponents? when the powers have the same base.

Determine whether each multiplication can be performed by adding
exponents. Explain.

3. 65 · 63 4. c2 · c10 5. m3 · n2

Yes; the bases Yes; the bases No; the bases
are the same. are the same. are different.

6. Explain how to multiply (6x3)(�3x2). Then find the product. Use the
Commutative and Associative Properties to group 6 and �3
together and x3 and x2 together. Then multiply 6 and �3 and
add the exponents of x3 and x2; �18x5

Remember What You Learned 
7. Explain in your own words the Product of Powers Property. Be sure to

include an example in your explanation. See students’ work.
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Example Divide. Express using exponents.

�
k
k

8
�

�
k
k
8
� � k8 � 1 The common base is k.

� k7 Subtract the exponents.

�
2
�
8
4
g
g
1

3

2
�

�
2
�
8
4
g
g
1

3

2
�¬� ��

�
28

4����
g
g
1

3

2
�� Commutative and Associative Properties

¬� (�7)(g12 � 3) The common base is g.
� �7g9 Subtract the exponents.

�5
5
�

8

5�

�5
5
�

8

5�¬� 58�(�5) Quotient of Powers.

� 513 Simplify.

Divide. Express using exponents.

1. �
2
2

8

6� 22 2. �
7
7

9

3� 76 3. �
v
v
1

6

4
� v8

4. �
1
5
5
w
w

2

7
� 3w5 5. �

2
7
1
z
z
9

10
� 3z 6. �

1
2
0
m
m8
� 5m7 

7. �
(
(
�
�

1
1
2
2
)
)
3

3� 1 8. �
c
c

2

1

0

3� c7 9. �
1
1

8

6� 12 or 1 

10. �
x
x

�

�

2

4� x2 11. �
1
1
0
0
0
0

7

6� 1001 or 100 12. �
4
4
�

6

2
� 4�8

The Quotient of Powers Property states that to divide powers that have the same base, subtract the
exponents: an � am � an � m.

Exercise
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Get Ready for the Lesson
Read the introduction at the top of page 544 in your textbook.
Write your answers below.

1. Examine the exponents of the divisors and dividends and compare them
to the exponents of the quotients. What do you notice?  Sample
answer: the exponent of each quotient is the difference 
of the exponent of the divisor and the exponent of the
dividend.

2. Make a conjecture as to the quotient of 25 � 22 written using 
powers of 2. 23

Read the Lesson
3. Under what condition can you divide two powers by subtracting their

exponents?  when the powers have the same base

Determine whether each division can be performed by subtracting
exponents. Explain.

4. �
8
4

3

2� 5. �
a
b3

3
� 6. �

z
z

6

5�

No, the bases No, the bases Yes, the bases 
are different. are different. are the same.

Find each quotient.

7. �
7
7

4

2� 72 8. �
v
v

9

3� v6 9. �
6
6

7

6� 61 or 6

Remember What You Learned
10. Explain in your own words the Quotient of Powers Property. Be sure to

include an example in your explanation. See Students’ Work.

11. Explain how dividing powers is related to simplifying fractions. Provide
an example as part of your explanation.

Sample answer: When dividing powers with like bases,
subtracting the exponents is equivalent to simplifying 
fractions. For example, 34 � 32 � 34 � 2 or 32 by the Quotient 

of Powers rule. When simplifying, �
3
3

4

2�, divide the numerator 

and denominator by the GCF, 32, to get �
3
1

2
� or 32.
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