9-4’“\ Study Guide and Intervention

Common Logarithms

Common Logarithms Base 10 logarithms are called common logarithms. The
expression log;, x is usually written without the subscript as log x. Use the key on
your calculator to evaluate common logarithms.

The relation between exponents and logarithms gives the follbwing identity.

NAME DATE PERIOD

Inverse Property of Logarithms and Exponents 10l0g X = x

X ~vmpe4' Y Evaluate log 50 to four decimal places.
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_Use a calculator to evaluate each expression to four decimal places.

|
& 1. log 18 2. log 39 3. log 120

\\ 4.10g5.8 5.1log 42.3 6. log 0.003

Solve each equation or inequality. Round to four decimal places.

7.4% =12 8.6v+2 =18
9.5% "2 =120 10. 7~ 1= 21
11.2.4% +4 = 30 12. 6,52 = 200
13.36% -1 =854 14, 9% +5 = 3z — 2
15. 93 = 46x + 2 16. 6%~ 5 = 97+ 3
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4 Study Guide and Intervention (coninued)
Common Logarithms

PERIOD

Change of Base Formula The following formula is used to change expressions with

different logarithmic bases to common lo

garithm expressions.

log, n
Change of Base Formula For all positive numbers a, b, and n, where a # 1 and b # 1,log, n= E%E
b

¢

Express each logarithm in terms of common lo

ne. X0 A \eo
e ﬂbnm el \0 \uj
12 CIUE Express logg 15 in terms of common logarithms. Then approximate
its value to four decimal places.

logg (5= 10415 4 13023

value to four decimal places.

1. logg 16

4.log, 22

7. logy 0.4

10. log, (20)?

13. logy (8)3
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2. log, 40

5. logy, 200

8. log; 2

11. logg (5)*

14. log,, (3.6)°

29

3. logy 35

6. log, 50

9. log, 28.5

12. logg (4)°

garithms. Then approximate its

15. logy, (10.5)*
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9-5 Study Guide and Intervention

Base e and Natural Logarithms
Base e and Natural Logarithms The irrational number e = 2.71828... often occurs

as the base for exponential and logarithmic functions that describe real-world phenomena.

) 1\n
Natural Bass e As nincreases, (1 + F) approaches e = 2.71828....

In x = log, X

The functions y = e* and y = In x are inverse functions.

Inverse Property of Base e and Natural Logarithms | é"¥=x Inée¥=x

Natural base expressions can be evaluated using the ¢* and In keys on your calculator.

Evaluate In 1685.
IN| 16BS = FH24S
AL
| %
Write a logarithmic equation equivalent to e =1,

“Example 2.

\u‘\ﬁ T=Ix =¥ \ '\f\ = 2\7(\ s

e R, A18|
“Ws; 15 =7 tancel

Use a ealculator to evaluate each expression to four decimal places.

1.1n 732 2. 1n 84,350 3.1n 0.735 4.1n 100

5.1n 0.0824 6.1n 2.388 7.1n 128,245 8.1n 0.00614

Write an equivalent exponential or logarithmic equation.

9,15 =y 10. e3* = 45 11.In 20 = x 12.Inx =8

18.e % = 0.2 14.In (4x) = 9.6 15. %2 = 10x 16.1n 0.0002 = x
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Evaluate each expression.

17.1ln €3 18. eln 42 19, eln 05 20. In 162

Lesson 9-5
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4 9-5“\ Study Guide and Intervention (continued)

Base e and Natural Logarithms

Equations and Inequalities with e and In All properties of logarithms from
earlier lessons can be used to solve equations and inequalities with natural logarithms.

“Example..

Solve each equation or inequality.
a. gé_'z\ﬂJr g =10 (xle exanple 5C In notes)
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Solve each equation or inequality.
1.e® =120 2.e* =25 8. 2+4=21
4.1n 6x = 4 5,In(x+3)—5=-2 6.e 8 =50
T.e~1-3=12 8.In (5x + 3) = 3.6 9. 2% +5=2
10.6 + 3e* 1 =21 11.In 2x — 5) = 8
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