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~ Graph using a graphing calculator.

Graph both functions using the same set of axes.

45. f(x) = 3\ f-1(x) = log3 x D

46. f(x) = 4x, f-1(x) = log4 x D

Rewrite each of the following as an equivalent
exponential equation. Do not solve.

65. x = logro8 lOX = 8 ~h = log71O 711 = 10
67. log99 = 1 91 = 9 68. log66 = 1 61 = 6

II Use a calculator tofind each of the following rounded
to four decimal places.

53. 102.3 199.5262

55. 10-2.9523 0.00 I I

57. 10°.0012 1.0028

1.489454. 10°.173

60. log (x - 5) D

62. log (3x) + 2 D

64. log (x2 + 1) D

56. 104.S9S2 79, 104.2833

58. 1O-3.S9 0.0001

76. logm P = a 111a = p

70. log 100.01 = - 2
10-2 = 0.01

;7'2:)IoglO 3 = 0.4771

/=-!. 100.4771 = 3\74. \logh n = 23 b23 = n
'-. J

@:) log 5 0.6990
50. log 93,100 4.9689

52. log 0.493 - 0.3072

59. log (x + 2) D

61. log (2x) - 3 D

63. log (x2) D

69. log 100.1 = -1
10-1 = 0.1

71. loglO 7 = 0.8160.845 = 7
73. loge m = 8 c8 = 111

78. loge 0.989 = - 0.0111
e-O.OIII = 0.989

80. loge M = -w
c-W = M

Rewrite each of the following as an equivalent
logarithmic equation. Do not solve.

81. 102 = 100 2 = loglo 100 82. 104 = 10,000
4 = [0"1010 000-5 _ 1 _ I -3 _ I b ,

83. 4 - 1024 - 5 - log4 1024 84. 5 - 125 D

85.163/4=8 ~=logI68 ~81/3=2~=log82

87. 10°.4771 = 3 88. 10°·3010 = 2
0.4771 = [oglO3 0.3010 = 10glO2

II Use a calculator to find each of the following rounded
to four decimal places.

47. log 4 0.6021

49. log 13,400 4.127 I

51. log 0.527 - 0.2782

75. logt Q = r tr = Q

77. loge 0.25 = -1.3863
e-1.3863 = 0.25

79. logr T = - X r-X = T

~ Concept Reinforcement In each of Exercises 1-8,
match the expression or equation with an equivalent
expression or equation from the column on the right.

1. ~ log5 25 a) 1

2. J.:!.L 25 = x b) x

3. ~ log5 5 c) x5 = 27

4. ~ log2 1 d) log2 x = 5

5. ~log5SX e) log25 = x

6. ~ logx27 = 5 f) logx5 = -2

7. ~ 5 = 2x g) 2

8. J!L x-2 = 5 h) 0

I
Simplify.

j
9. logro 1000

310. logro 1002

11. log2 16

4 (i2) log2 83"J
13. log3 81

4 14. log3 273

15. log4 k
-2 ~ log4 i-I

17. log7 ~

-I 1
-218. log749

19. log5 625

4 20. log5 1253

21. logs 8

1
~)log7 10

23. logs 1

0 24. logs 8I
p.\1a\ 25. log9 95

526. log991O10

27. logro 0.01

-228. logro 0.1-I
29. log9 3

1
i~log16 4

1
2

2

31. log9 27

.1
32. log1664

.1
2

2

33. log rooo 100

2
34. log279
~

3
3

35. 510gS7
7 36. 61og61313

Graph by hand.
37. y = logro x

D38. y = log2 xD

39. y = log3 x

D40. y = log7 xD

41. f(x) = log6 x

D42. f(x) = log4xD

43. f(x) = log2.5X

D44. f(x) = logl/2 xD

D Answers to Exercises 37-46, 59-64, and 84 are on p. IA-24.
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SECTION 9.3 Logarithmic Functions I 717

97. log3 x = 2 9 98. log4 x = 3 64

99. log5 125 = x 3 100. log464 = x 3

101. logx 16 = 4 2 102. logx 81 = 2 9

103. logx 7 = 1 7 104. logx 8 = 1 8

105. logx 9 =! 81 106. logx 11 =! 121

. 107. log3 x = - 2 ~ 108. log2 x = - 1 1

109. log32 x = ~ 4 110. logs x = ~ 4

1'fJ 111. Explain why we say that "a logarithm is an
exponent."

1'fJ 112. Is it easier to find x given x = log9 ~ or given
9x = ~? Explain your reasoning.

Solve.

135. Show that P = bY is not equivalent to x = y for
b = 0 or b = 1.

1'fJ 136. If 10gb a = x, does it follow that loga b = 1/ x?
Why or why not?

Solve.

126. Ilog3 xl = 2 t,9

127. log4 (3x - 2) = 2 6

128. logs (2x + 1) = -1

129. loglO (x2 + 21x) = 2

Simplify.
1

130. log 1/4 64 3

131. logl/525 - 2

132. logSI 3 . log3 81

133. log 10 (log4 (log381)) 0

134. log2 (log2 (log4 256))

-25,4

Graph by hand.

124. y = log2 (x - 1)

125. y = log31x + 11

90. mn = r /1 = loglll r

92. Qt = X t = logQ X

94. e2 = 7.3891
2 = loge 7.3891

96. e-2 = 0.1353
-2 = loge 0.1353

91. pm = V m = log" V

93. e3 = 20.0855
3 = loge 20.0855

95. e-4 = 0.0183
-4 = loge 0.0183

89. zm = 6 m = logz 6

SKILL REVIEW

To prepare for Section 9.4, review rules for working with
exponents (Section 1.4).

~ Simplify. [1.4]

113. a12 . a6 ({18

x12

115. 4 x8x

I Try Exercise Answers: Section 9.3
9. 3 35. 7 37.

117. (y3)5 yl5

119. x2. x3 x5

SYNTHESIS

118. (n 15) 2 /130

120. (x2)3 x6

59. y = log (x + 2)
3 65. lOx - s

_'I ~rI'" 97. 9 ••. 3 81. 2 ~ 10,," 100
-5

1'fJ 121. Would a manufacturer be pleased or unhappy if sales
of a product grew logarithmically? Why?

1'fJ 122. Explain why the number log 10 70 must be between
1 and 2.

123. Graph both equations using the same set of axes:

y = (~)x, y = log3/2 x.

123.
124. ';1)" ~ 1".2(X _ I)

.4 () ~,.l

125.
y=

135. Let h = 0, and suppose that x = I and y = 2. Then
01 = 02, but I =1= 2. Then let h = I, and suppose that x = I
and y = 2. Then 11 = I 2, but I =1= 2.


