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Definition of the Logarithmic Function
Forx > 0andb > 0.5 # 1, Lo}g)’:)(
base=t y = log, x is equivalent to b* = x.

The function f(x) = logx is the logarithmic function with base b.

Location of Base and Exponent in Exponential
and Logarithmic Forms

Logarithmic Form: y = log, x

67 Exponential Form: b’ =x

el P Write each equation in its equivalent exponential form:
a. 3 = logyx b. 2 = log, 25

7= x

c logs26 = y.
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o3 7=x = =7

. N w0 base, Then Your base /5 [0
Write each equation in its equivalent logarithmic form:
a 122 =x b. b* =8 c e’ =09

Loyx=a Leog=3 205/ Ley,>=ne

Evaluate:
a. logy 16zc. b. logyi5=b (¢ logss5:c d. Iog2\5/5.=ﬂp

b ¢ s ¢
P | A \BEE) oS-

b J)s =5

m] 7= | 4
i 25 =5

=Y &



’\/

Basic Logarithmic Properties Involving One
1. log, b = 1 because 1 is the exponent to which b must be raised to obtain b.

(b' = b)
2. log, 1 = 0 because 0 is the exponent to which b must be raised to obtain 1.
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Evaluate:
a. log; 724 b. logs 1. :/
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Inverse Properties of Logarithms

Forb > 0and b # 1,
The logarithm with base b of b raised to a power equals that power.

logy b* = x
b'°%* = x.  braised to the logarithm with base b of a number equals that number.
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3\ |JIN. B Graphs of Exponential and Logarithmic Functions —
Graph f(x) = 2% and g(x) = log, x in the same rectangular coordinate system.
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Characteristics of Logarithmic Functions of the Form f(x) = log, x

1. The domain of f(x) = logs x consists of all positive real numbers: (0, =).
The range of f(x) = log, x consists of all real numbers: (—2, =),

2. The graphs of all logarithmic functions of the form f(x) = log,x pass
through the point (1, 0) because f(1) = log, 1 = 0. The x-intercept is L.
There is no y-intercept.

3.1Ifb = 1. f(x) = log,x has a graph that goes up to the right and is an
increasing function.

4. 1f0 < b < 1, f(x) = log x has a graph that goes down to the right and is a
decreasing function.

5. The graph of f(x) = log, x approaches, but does not touch, the y-axis. The
y-axis, or x = (, is a vertical asymptote. /
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Vertical translation

g(x) = logpx + ¢

g(x) = logpx = ¢

* Shifts the graph of f(x) = log; x
upward ¢ units.

« Shifts the graph of f(x) = log, x
downward ¢ units.

Horizontal translation

2(x) = logs(x + ¢)

8(x) = logy(x = ¢)

« Shifts the graph of f(x) = log, x to
the left ¢ units.

Vertical asymptote: x = —¢

* Shifts the graph of f(x) = log, x to
the right ¢ units.

Vertical asymptote: x = ¢

Reflection g(x) = =logy x * Reflects the graph of f(x) = log x

about the x-axis.

g(x) = logy(=x) * Reflects the graph of f(x) = log, x

about the y-axis.
Vertical stretching or g(x) = clogy x * Vertically stretches the graph of
shrinking f(x) = logpxifc > 1.

* Vertically shrinks the graph of

f(x) = logpxif0 < ¢ < 1.
Horizontal stretching g(x) = logs(cx) * Horizontally shrinks the graph of
or shrinking f(x) = logyxifec > 1.

N IJER: B Modeling Height of Children

* Horizontally stretches the graph of
flx) =logpxif0 < ¢ < 1.

The percentage of adult height attained by a boy who is x vears old can be

modeled by

f(x) =29 + 48.8 log(x + 1),

where x represents the boy’s age (from 5 to 15) and f(x) represents the percentage
of his adult height. Approximately what percentage of his adult height has a boy

attained at age 8?

1
AY) y=29 +48.8log(x+1)

2

e

F8)= 29+ 45.5 109 (8+1)

F(8)=37+ 48.5 loz.9= 29+ #5.8(.95)

AP+ 46.6
=756 >
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Properties of Common Logarithms T -
0y @z Loy
General Properties Common Logarithms ]/b 7/ o
1. logpl=0 L. logl=0

logy, b =1 . log10=1

2. 2
3. log, b* = 3. log 10% = x
4, plossr = y -~ 4. 10 = ¢
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D N IJAR B Earthquake Intensity =G

The magnitude, R, on the Richter scale of an earthquake of intensity / is given by

R=1 !
= log—.
Iy

where [, is the intensity of a barely felt zero-level earthquake. The earthquake
that destroyed San Francisco in 1906 was 10°3 times as intense as a zero-level
carthquake. What was its magnitude on the Richter scale?
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natural logarithmic function.”  f(x) = Inx, read “el en of x’

Properties of Natural Logarithms

General Properties Natural Logarithms
1. log,1=20 L. In1=0

2. log,b=1 2. lne=1

3. logy b* = .3. Ine* =x

4. blows* = x— 4. M*=x



Solve the given polynomial equation. Use the Rational Zero Theorem and Descartes's Rule of Signs as an aid in obtaining the first root.
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