






xy SIMPLIFYING EXPRESSIONS Simplify the product.

15. 3a3 p 3a2 16. 2y3 p 2y2 17. 32x5 p 33x4 18. 4a3b4 p 42a4b6

19. 5x7 p 5x9 20. 72b3 p 75b8 21. 62x2y2 p 6x4x y4 3 22. 10c4c p 10c2

SIMPLIFYING QUOTIENTS Simplify the quotient. Write your answer as 
a power.

23. 58
}
54

24. 87
}
82

25. d8
}
d

26. a4
}
a

27. w15
}
w9

28.
y20

}
y18

29.
(27)7

}
(27)4

30.
(22)13

}
(22)3

31. ! MULTIPLE CHOICE Which expression is equivalent to a
9 p a6
}

a5
?

A a3 B a5 C a10 D a15

xy SIMPLIFYING EXPRESSIONS Simplify the quotient.

 32.
p5q9

}
pq5

33. z6 p z3
}

z4z
34. 33m9

}
32m5

35. 55n15
}
53n12

36. 64k5
}
6k3

37. 79r12
}
75r8

38. a11 p b7
}
a10 p b

39.
y6 p y13

}
y9

ERROR ANALYSIS Describe and correct the error made in simplifying
the expression.

40. 41.

xy  ALGEBRA Simplify the expression when x 5 2, y 5 3, and z 5 4. Write
your answer as a power.

 42. 3x p 3y
}

3z 43. (22)2z

}
(22)x 44. (26)2y

}
(26)z 45. 22x

}
2y

46. 5x p 5z
}

5y 47. (23)3y

}
(23)z 48. 73z

}
72y

49. w x 1 y 1 z
}

w 3y

50. 64az
}
4ay 51. 220b2y 1 z

}
5b3x

52. 12mx 1 y
}
6mz 2 y 53. 27nx 1 y

}
3nx

54. ! OPEN-ENDED MATH Write three variable expressions that simplify to

x4x y4 4y . Write three variable expressions that simplify to 2b3
}
5a

.

NUMBER SENSE Find the number that correctly completes the equation.

55. 23 p 2? 5 211 56. 54 p ?5 5 59 57. 123 p ?13 5 1216 58. 32 p 3? 5 37

59. 87
}
8?

5 83 60. 74
}
7?

5 7 61. 13?
}
139

5 132 62. 93 p 9? 5 920

63. 614
}
6?

5 66 64. 12?
}
125

5 124 65. 4? p 47 5 419 66. 113
}
11?

5 112

SEE EXAMPLE 2
on p. 203
for Exs. 15–22

SEE EXAMPLES 
3 AND 4
on p. 204
for Exs. 23–39

SEE EXAMPLES
1 AND 4
on pp. 203–204
for Exs. 40–41

4.6   Rules of Exponents 205





90. ! SHORT RESPONSE Describe two ways to evaluate the expression e
6y6 10

}
3y8

  when y 5 5. Evaluate the expression using both methods. Which
method do you prefer? Why?

91. ! WRITING Explain why it is not necessary to multiply to evaluate 
powers of 10. Include an example with your answer.

92. CHECKING REASONABLENESS It takes you 52 seconds to run x feet. x
If your speed remains constant, is it reasonable to say that it will take
you 53 seconds to run 5x feet? x Justify your answer.y

93. LAND AREA A square field has sides of length 3A 8 millimeters. Find the area 
of the field. A larger field has side lengths 9 times those of the smaller field.
How many times greater is the area of the large field? Explain.

94. COMPUTERS A friend tells you that his family first bought a computer in
1979. It had 23 KB (kilobytes) of available memory.

 a. Your family’s first computer was purchased in 1987 and had 64 times
the amount of memory of your friend’s. How much memory did your
computer have? Express your answer as a power of 2.

b. A typical computer purchased in 2005 had at least 29 MB (megabytes)
of memory. A MB is equal to 210 KB. How many times the amount of
the memory in your friend’s 1979 computer is this? Explain.

95. CHALLENGE A number x is x c followed by c b zeros. Another number
y, which is smaller than x, is d followed by d b zeros. How many times 
greater is x thanx y?y Explain your reasoning.
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Write the fraction in simplest form. (p. 187)

96.
28xy
}

7y7
97. 24x

}
18x

98.
46xyz
}
82xy

99.
25y2

}
145y

100.
36yz6
}
45xy

101. 52x2
}
13x4x

102.
30x2y2

}
12xy2

103.
6xy
}
44xz

Use the line plot below. It shows the results of a survey asking people how
many hours they read each week. (p. 782)

104. How many people completed the survey?

105. How many people read 3 hours or less each week?

106.  How many people read more than 4 hours each
week?

107.  How many more people read 4 hours each week
than 6 hours each week?

108. ! MULTIPLE CHOICE What is the greatest common factor of 144, 300,
and 240? (p. 181)

A 4 B 6 C 12 D 60

MIXED REVIEW

Prepare for
Lesson 4.7
in Exs. 96–103

1 32 4 5 6
Hours of Reading Per Week

d h

22 d f
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36. BIOLOGY Phytoplankton are tiny plants that live in the ocean.
One type has a length of about 0.2 micrometer. A micrometer
is 1026 meter. What part of a meter is this phytoplankton?
Use a positive exponent to write your answer.

37. ! SHORT RESPONSE The time it takes a decaying
radioactive substance to be reduced by half is known as its
half-life. An equation to find the fraction r of a substancer
remaining after t half-lives ist r 5 22t. What fraction of
the substance remains after 4 half-lives? After how many

 half-lives does 1
}
64

of the original amount remain? Explain.

38. PHYSICS Pressure is measured in pascals. This unit can be
expressed as kg pm21 p s22. Write the unit without negative exponents.

MEASUREMENT In Exercises 39–42, use the table. It shows the number of
meters in some metric measures written as powers of ten.

39. How many picometers are in a decimeter?

40. How many yoctometers are in a picometer?

41. How many nanometers are in a decimeter?

42. How many attometers are in a centimeter?

43. ! MULTIPLE CHOICE What is the area of a rectangle
with a length of 23 meters and a width of 422 meters?

A 1
}
2

m2 B 2 m2 C 4 m2 D 128 m2

44. MULTIPLE REPRESENTATIONS The expanded form of 389.602 is

3 3 100 1 8 3 10 1 9 3 1 1 6 3 0.1 1 2 3 0.001.

 Write this expanded form using positive or zero powers of 10 and then
using positive, negative, or zero powers of 10.

45. CHALLENGE Use the product of powers property to show why a0 5 1,
when a is a nonzero number.a

PROBLEM SOLVING

SEE EXAMPLES
1 AND 3
on pp. 208–209
for Exs. 36–37

Prepare for
Lesson 4.8 in
Exs. 46–48

Unit Meter

decimeter 1021

centimeter 1022

nanometer 1029

picometer 10212

attometer 10218

yoctometer 10224

Write the number in expanded form. (p. 759)

46. 32,501.5 47. 8055.93 48. 163.427

Evaluate the expression. (p. 19)

49. (4 3 3)2 1 13 50. 405 4 (14 2 11)4 51. 96 4 25 3 6

52. ! MULTIPLE CHOICE Simplify the expression b3 p b2. (p. 202)

A 5b B b5 C 6b D b6

MIXED REVIEW
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Single-celled alga
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