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In Exercises 53-58, begin by graphing f(x) = log, x. Then use
transformations of this graph to graph the given function. What is
the vertical asymptote? Use the graphs to determine each
function’s domain and range.

53. g(x) = logy(x + 1) 54. g(x) = logy(x + 2)
55. h(x) =1+ log, x 56. h(x) =2 + log, x
57. g(x) = 1log, x 58. g(x) = —2log, x

The figure shows the graph of f(x) = log x. In Exercises 5964,
use transformations of this graph to graph each function. Graph
and give equations of the asympiotes. Use the graphs to determine
each function’s domain and range.
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59. g(x) = log(x — 1) 60. g(x) = log(x — 2)
61. h(x) =logx — 1 62. h(x) =logx — 2

63. g(x) =1~ logx 64. g(x) =2 —logx

The figure shows the graph of f(x) = In x. In Exercises 65-74,
use transformations of this graph to graph each function. Graph
and give equations of the asymptotes. Use the graphs to determine
each function’s domain and range.

¥ flx) =l x
4
+
Vertical 24 (.In3=11)
atymytete: L "
x=0 1+

l (2 n2~07)

bt Sttt ol ASIRNE o) e 6 3 bt Sty S LA W e |
69. g(x) =2Inx 70. g(x) =ilnx
71. h(x) = —-Ilnx 72. h(x) = In(—x)
73. g(x)=2-Inx 74. g(x)=1-1Inx

In Exercises 75-80, find the domain of each logarithmic functio=

75. f(x) = logs(x + 4) 76. f(x) = logs(x + 6)
77. f(x) = log(2 — x) 78. f(x) = log(7 — x)
79. f(x) = In(x — 2)? 80. f(x) = In(x — 7)*

In Exercises 81-100, evaluate or simplify each expression witho:=
using a calculator.

81. log100  82. log 1000  83. log 107 84. log 10°
85. 10'g3 86. 10e33 87.In1 88. Ine
. 1
89. Ine® 90. In ¢’ 91. 1n—15 92. In—
€ e

93, 1% 94, om0 95. In " 96. In ¢!

97. &"5F g8, eln7r 99. 10%8VX 100, 10%°2™

% In Exercises 101-104, write each equation in its

equivalent exponential form. Then solve for x.
101, logs(x — 1) =2 102. logs(x +4) =2

,
103. log, x = =3 104. logg, x = §

In Exercises 105-108, evaluate each expression without using a
calcularor.

105. logs(log; 7) 106. logs(log, 32)

107. logy(logs 81) 108. log(lne)

In Exercises 109-112, find the domain of each logarithmic
function.

109. f(x) =In(x* — x — 2)110. f(x) = In(x® — 4x — 12)
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111. f(x) = Iog( ;) 112. f(x) = log(

ks

where x represents the girl’s age (from 5 10 15) and f(x)
represents the percentage of her adult height. Use the function to
solve Exercises 113-114. Round answers to the nearest tenth of a
percent.

The percentage of adult height attained by a girl who is
x years old can be modeled by

f(x) = 62 + 351log(x — 4),

113. Approximately what percentage of her adult height has a
girl attained at age 13?

114. Approximately what percentage of her adult height has a
girl attained at age ten?





