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Obj. 13 Logarithmic Functions

Unit 4 Exponential and Logarithmic Functions

Concepts & Objectives

� Logarithmic Functions (Obj. #13)

� Solve an exponential equation with any positive base, 

using base 10 logarithms

� Use the definition of logarithm to find the logarithm, 

base, or argument, if the other two are given.

� Use the properties of logarithms to transform 

expressions and solve equations.

Exponents Revisited

� Consider the graph of the function f (x) = 10x.

What if I wanted to know 

what x is when y is 40?

From the graph, it looks 

to be 1.6, but plugging it 

into the calculator, I find 

101.6 ≈ 39.811, not 40.

Exponents Revisited

� To solve 10x = 40, we can try to narrow it down by 

plugging in different values:

� Fortunately, our calculators have a function that does all 

this for us:  the logarithm function.

x 10x

1.61 40.74

x 10x

1.61 40.74

1.601 39.90

x 10x

1.61 40.74

1.601 39.90

1.602 39.99

x 10x

1.61 40.74

1.601 39.90

1.602 39.99

1.6021 40.00

Base 10 Logarithm

� The inverse of an exponent is the logarithm (which is a 

combination of “logical arithmetic”).  The “base 10 

logarithm” of a number is the exponent in the power of 

10 which gives that number as its value.

y = log x if and only if 10y = x

log 10x = x

Inverse functions!

Base 10 Logarithm

� Example:  Solve for x: 10x = 457
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Logarithms With Other Bases

� Although we’ve been looking at powers of 10, the 

concept of logarithms will work with any power.  The 

most important thing for you to remember to 

understand logarithms is:

� For example, since we know that 25 = 32, we can say that 

or “the base 2 log of 32 is 5.”

A logarithm is an exponent.

2log 32 5=

Logarithms

� The formal definition would be:

� To solve log problems, remember that the log is the 

inverse of the exponent.  To “undo” a log with a given 

base, turn both sides of the equation into exponents of 

that base. 

� You can also rewrite the equation into an exponent one.

y = logb x if and only if by = x

where x > 0, b > 0, and b ≠ 1

Examples

1. Find x if log3 x = –4.

2. Find x if log28 = x.

Examples

3. Find x if 
2

log 4
3

x =

Properties of Logarithms

� Because logarithms are exponents, they have three 

properties that come directly from the corresponding 

properties of exponentiation:

Exponents Logarithms
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Examples

1. Write log224 – log28 as a single logarithm of a single 

argument.

2. Use the Log of a Power Property to solve 0.82x = 0.007.
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Exponents Revisited Again

� If we plot where particular values of 10x fall on a number 

line of x, we get:

� Now, let’s see what happens from 2 to 3:

1010 2010 20 3010 20 30 4010 20 30 40 5010 20 30 40 50 6010 20 30 40 50 60 7010 20 30 40 50 60 70 8010 20 30 40 50 60 70 80 9010 20 30 40 50 60 70 80 90100

100 200 300 400 500 600 7008009001000

Logarithms, B(efore) C(alculators)

� Because of this repetitive pattern, logarithms were 

commonly used to perform complex arithmetic in the 

days before calculators. 

� Two common tools that made use of them were log 

tables and slide rules.

� To find a logarithm using a log table, write the number in 

scientific notation and then find the first two digits of the 

number in the first column, then move across to find the 

third digit.  The exponent from the scientific notation 

goes in front of the log.

� To multiply numbers, just add their logs.

Logarithms, B.C.

� Example:  Using the log table, find the log of 429.

429 = 4.29 × 102, so we find 4.2 in the column under n, 

and then scan across to the “90” column.  The table reads 

6325.   Since the exponent in the scientific notation is 2, 

the log of 429 is 2.6325.

≈log429 2.6325

Logarithms, B.C.

� Example:  Using a log table, multiply 429 by 2840.

To multiply two numbers, we can add their logarithms.  

We already know 429, so we then find 2840 to be 

3.4533.  2.6325 + 3.4533 = 6.0858.  To convert this back 

to a number, look up 0858 on the log table.  The closest 

entry is 1.22, so our answer is 1.22 × 106 (1,218,360).

Logarithms, B.C.

� Slide rules work on the same principle, except the 

conversion work has already been done.  

To multiply 429 × 2840:  Virtual Slide Rule

We can see that the answer is about 122.  The slide rule 

does not keep track of decimal places, so we have to do 

some figuring.  Multiplying 400 by 3000 would be 

1,200,000 , so that makes our answer about 1,220,000 

(or 1.22×106).

Logarithm Tricks

� Just because we have calculators doesn’t mean that 

logarithms aren’t useful.  For example, plug 587425 into 

your calculator.
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Logarithm Tricks

� We can use logarithms to simplify expressions that are 

too big for our calculators.

=
425587x

=
425log log587x

=log 425log587x

1176.67...=

=
log 1176.671193...10 10x

= i
1176 0.671193...10 10

≈ ×
11764.69 10x

Logarithm Tricks

� Example:  Evaluate 201175.

Homework

� College Algebra

� Page 442: 15-30 (×3s), 60-84 (×3s)

� Classwork:  Algebra & Trigonometry (green book)

� Pg. 279: 33-43 (odd)

� Pg. 281: 53 a-d


