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3-2  Study Guide and Intervention

Logarithmic Functions

Logarithmic Functions and Expressions The inverse relationship
between logarithmic functions and exponential functions can be used to
evaluate logarithmic expressions.

Ifb>0,b+#1, and x > 0, then

Logarithmic Form Exponential Form

log, x =y if and only if W =x

base exponent base J L exponent

The following properties are also useful.
log, 1=0 log, b =1 log, b~ =« by =x x>0

|o<):\03m
Ex: \Q%S’ft_gj
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Evaluate each logarithm.

1
a. logsg b. log, NE)
1
lagsE=J" Lmbgs.;_ﬁ:}'- lags\fg:y Let log, v/3 = y.
5 = 2—15 Write in exponential form. z' = :;E '”":ﬂm::!DDﬂBmhﬂ form.
¥ — E- 1 _ Y = =
5 = 57* E=5" 1 _
y=-2 Equality Prop. of Exponents y=5 Equality Prop. of Exponents
Therefore, log, % = -2 Therefore, log, V3= %
1
because 52 = —. because 3* = V3.
=
SET N EREY Evaluate each expression.
a. In e’ b. e'»® ¢, 1Qs13

Ine"=7 me=x erf =5 ehrox 10=13 = 13 1o =x
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Exercises
Evaluate each logarithm.
L.log, 7=\ 2. 100= =S 3. 3he?
-7
7 ‘ - 1 In x*
4. log, 36 = \/ B. logxﬁ 6. e

T =
b =36 3 é‘\
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Logarithmic Functions

Graphs of Logarithmic Functions The inverse of f{x) = b* is called
the logarithmic function with base b, or f(x) = log, x, and read f of x equals
the log base b of x.

m Sketch and analyze the graph of f(x) = log_ x.
Describe its domain, range, intercepts, asymptotes, end behavior,
and where the function is increasing or decreasing.

Create a table of values for the inverse of the function, the exponential
function f~'(x) = 6~

X -2 -1 1] 1 2

fx) | 0.028 | 0.17 | 1 & 36

Since th : e inverses, you can obtain the graph of fix) by plotting
the point) (f ~Y(x), x). —
Domain: (0, = [ 1,

Range: (—oc, ) n
x-intercept: (1, 0) HR
Asymptote: y-axis /

n T8 7%
End behavior: lim f{x) = —oc and lim f{x) = = YITTT1T

x —0* X —+ 0o

Increasing: (0, =)

November 04, 2016
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Exercises

Sketch and analyze the graph of each function below. Describe its
domain, range, intercepts, asymptotes, end behavior, and where the
function is increasing or decreasing.

1. g(x) = log, x 2. h(x) = —log, (x — 2)
T J¥ ¥
e = —2l.u
T 10
olf T 16 |x
5] 5
_IF{! _E_[}
-t |
-\ X

% (\(3 -: 'B

%(T\- H-;\\c \V\ | 2
Pty

arasing (0 }«))
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HW: p. 178, #1-25 odd, 29, 35, 41, 45, 47, 51, 63
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