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Warm Up

Use the parent function to sketch the graph of each

function.

1. Parent function: y = x* Mﬁﬂd_k]ﬂbm—_
ay=x-2 b.y=(x+32 ¢ y=-(x-1)7 Fu Cl!m !; EQhDC - nQ D
2. Parent function: y = /x

ay=24x b.y=v—x c.y=—,/x—%+3 ) E 200 i[“' WO =
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Work with a partner. Find the value of x in each exponential
equation. Explain your reasoning. Then use the value of x to
rewrite the exponential equation in its equivalent logarithmic

form, x = log,, y.

a.2"=8 b.3"=9 c.4=2

d.5%=1 e.5"=é f.8"=4

Exploration 1

Work with a partner. Complete each table for the given exponential
function. Use the results to complete the table for the given logarithmic
function. Explain your reasoning. Then sketch the graphs of fand g in

the same coordinate plane.

e I | -2 -1 0 I 2
foam2 | | —
i — =: —— =
g(x) = log;x -2 = n 1 2
bif -2 -1 0 1 2
fix) = 10
x |
g(x) = logo x | —2 = 0 L 2

Exploration 2

Work with a partner. Use the graphs you sketched in Exploration 2 to
determine the domain, range, x-intercept, and asymptote of the graph
of g(x) = log, x, where b is a positive real number other than 1. Explain

your reasoning.

Exploration 3
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G) Core Concept
Definition of Logarithm with Base b
Let b and y be positive real numbers with # # |, The logarithm of y with base b
is denoted by log,, y and is defined ns

loggy =x it and only it b=y,

The expression log,, ¥ is reud as “log base b of .
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Core Concept

i Rewrite each equation in exponential form.

| a.log, 16 = 4 b.log, 1=0
& o
gzl H e
c.logiz 12 =1 d. logy, 4 = -1

12" 17 (—‘q\‘ =4

Example 1

Rewrite each equation in logarithmic form.

a.52=25 b. 107" =0.1
/0353533 /OSIO.I- |
c.8%=4 d.6'3=ﬁ

- 2
P3e 1o 3 No |, 3,003

Example 2
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Evaluate each logarithm. -
a. log, 64 b. logs 0.2 c. logys 125 d. logse 6 (_Lﬁ 7 = Lﬂ'

) o = Lo
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HY=y® 072 53 2

Example 3

Evaluate (a) log 8 and (b) In 0.3 using a calculator. Round your answer
to three decimal places.

use 3faphth3 Calowlator:

/039 % 0.903
In 0.34. =|.304

/D.

Example 4

| T en't
| Rewrlte the equation in exponential form.

1.log; 81=4 2.log; 7=1

3.logis 1=0 4.log,,32=-5

Rewrlte the equation in logarithmic form.

5.7%=49 6.50°=1

7.47= % 8,256 =2

Evaluate the logarithm. If necessary, use a calculator and
round your answer to three decimal places.

9. log, 32 10. logz 3 11. log 12 12.1n 0.75

Monitoring Progress 1-12
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|
Simplify (a) 10" and (b) logs 25",
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Example 5

Find the inverse of each function.
a.f(x)=6" b.y=In{x+3)

§t0=log ,x M= In (4 3)
| VR + 3
J

»@ y —3 = S
|
Example 6
Simplify the expression.
13, 8'9,* 14. log, 77

15. log, 64* 16. "%

17. Find the inverse of y = 4", 18. Find the inverse of y = In(x — 5),

Monitoring Progress 13-18
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| G) Core Concept

Parent Graphs for Logarithmic Functions

oY a \oc\;)ari%hm )

The graph of f{x) = log, & is shown below for b > | and for 0 < b < 1, Because "
Sy = log, x and g&) = b* are inverse functions, the graph of fix) = log, A is the
reflectian of the groph of g(x) = b* in the line y = ¢

Gruph of f(x) = log, x for b > | Gruph of f(x) =loguxTord < b < 1 QI =
LANCHRLON

. 0 N

Ay asumpwres Froo ¥ne

Note thut the y-axis is a veriical asympiote of 1he graph of fix) = bog, 5. The \ - = i
domuin of f(x) = log, xis ¥ > 0, and the range is a1 real numbers, a—! L 5 \O me—- t.:) el Q-XUO
—

Core Concept

Grash £ = g, W@@q—c@m&m

Example 7

Graph the function.

19. y = log, x 20. f(x) = logs x 21. y =log,, x

Monitoring Progress 18-21
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* Response Logs: "l got stuck with ... or “I'm not sure

progress with. ..."
|

..."or "l made

Bl A2

Closure







