7.4 Graph logs.notebook March 02, 2020

- KEY CONCEPT For Your Notebook

Definition of Logarithm with Base b

Let I and y be positive numbers with b # 1. The logarithm of y with base b is
denoted by log, y and is defined as follows:

log,y=x ifandonlyif b*=y

The expression log, yis read as "log base b of y.”
27 =8 log,8 =3
3 =9 log,9 =2
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What is a logarithm?

A logarithm 1s an EXPONENT

Logarithmic form

y=log,x

log,x=y

March 02, 2020

equivalent

it 1s said, "log base a of x 1s y."
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Exponential form 9

I
s

log,x=y and a’=x
"VL.¢ r&'@a re
ARE EQUIVALENT
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m Rewrite logarithmic equations

Logarithmic Form Exponential Form
a. log,8=3 2°=8
b. log,1 =10 49 =1
c. log,, 12 =1 12' =12
d. log,,, 4= -1 1) ' =4
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Logarithmic Functions and Their Graphs
Graphs of logarithms:

y = 1(_‘)g2 X Domain= (0, +.o)

Range= (- oo ,4 =)
asymptote  x-=op

AN

Rewrite as an exponential

/? y=log,x 2%«

/ X y
| -2
X=2Y L
{1 A
) 0
\ 2 |1
4 2
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Domain= (2, t)
15 Range= (- co,to)
Asymptote <=0

|'. > _ X\| %
-~ 7 Whatisthe -~

inverse”? Yl -1
| § = 3% 3 7
11a
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Graph of f(x) = log, x, a > 1

Domain: (0, oo)

flx) =log .1']
Range: (—o0, 00) 1 { -
\

Intercept: (1, 0)

Increasing on (0, oo) (1,0)
= X

y-axis is a vertical asymptote I 2
—_ . -+

(log,x > —occasx — 07)

Continuous

Reflection of graph of f(x) = a*
in the liney = x

Asymptote x=0

d@Euumnm
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TRANSLATIONS You can graph a logarithmic function of the form
y =log, (x — h) + k by translating the graph of the parent function y = log, x.

Translate a logarithmic graph

Graph y = log, (x + 3) + 1. State the domain and range.

’i 51 (V'\'\) rK
Solution Y=-3 ¥XFY~ 6

STEPT Sketch the graph of the parent n Ay ¥= -3
function y = log, x, which passes y=log,{x + 3) + 1
through (1, 0), (2, 1), and (4, 2). (1.3) | , 1

e

STEP 2 Translate the parent graph left 3
units and up 1 unit. The translated
graph passes through (-2, 1), (-1, 2},
and (1, 3). The graph's asymptote is
x = —3. The domain is x > —3, and _
the range is all real numbers. \
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~ x =l
o
, N fix) = |qux
! L, o "
g
- a\ 3 4 5 =
F (00
glx) = J(:gm{x— )
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a. flx) =2¢
b. glx) = log, x
Solution

a. For f(x) = 2%, construct a table of values. By plotting these points and connecting
them with a smooth curve, you obtain the graph of fshown in Figure 3.16.

x 2| -1fo|1|2]3
f=2| L | L |1]2]4]8

b. Because g(x) = log, x is the inverse function of f(x) = 2*, the graph of g is obtained
by plotting the points ( f(x), x) and connecting them with a smooth curve. The graph

of o ig a reflection of the oranh of fin the line v = v a< shawn in Fioure 3 16
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Parent Function; 21 X

Domain_ (1, r.2) )

Range (-os,ta)

Asymptote %= |

Horizontal Shiftg. v+
, Vertical Shift p 2

9 -a‘-":x
B
-1
0

(

Y

2
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f(x)=log,(x+3)—-1

LLLLI AL LLLLIIT]s
9

g

Pasei
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Parent Function yzlog, x
Domain (-2, te)
Range (-co,tw)
Asymptote x= -3
Horizontal Shift L.+ 3
Vertical Shift Down |

7%= x

AR

| )

|
22
v
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f(x)=1log(x+35)-2

March 02, 2020

Parent Function
Domain

Range
Asymptote
Horizontal Shift
Vertical Shift

13



7.4 Graph logs.notebook

(

. e
7 ; =2 ﬁ[-t’} =flx)=Inx ]

Reflection of graph of f(x) = e*in the
liney = x

March 02, 2020
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-1.7

3.0
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ﬁﬂ_\'} = In(x — 2;]

x=2

YIzIn(X=2)

The x-coordinates of points
on the graph appear to extend

| "

from the right of 2 to e=. So,

you can estimate the domain
to be (2, o).

-3.0

When graphing with base e, same rules apply

15
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Graph the function.
a. y=log,x
Solution

a. Plot several convenient points,
such as (1, 0), (3, 1), and
(9, 2). The y-axis is a vertical
asymptote.

From left to right, draw a curve
that starts just to the right of the
y-axis and moves up through
the plotted points, as shown
below.

(9,2)

4 L
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Without Graphing. Find the following

a y:10g4(x—7)+5

b. y=log,(x+3)-38

Parent Functiony- ip,
Domain (7, +ee)
Range ¢~ ;=)
Asymptote x =7
Horizontal Shift Rt 7
Vertical Shift Lp5

17



	Page 1: Feb 26-7:05 AM
	Page 2: Feb 26-7:50 AM
	Page 3: Feb 26-7:52 AM
	Page 4: Feb 26-7:08 AM
	Page 5: Feb 26-7:54 AM
	Page 6: Feb 26-7:56 AM
	Page 7: Feb 26-7:55 AM
	Page 8: Feb 26-7:11 AM
	Page 9: Feb 26-7:55 AM
	Page 10: Feb 26-7:55 AM
	Page 11: Feb 26-7:56 AM
	Page 12: Feb 26-7:57 AM
	Page 13: Feb 26-7:57 AM
	Page 14: Feb 26-7:58 AM
	Page 15: Feb 26-7:58 AM
	Page 16: Feb 26-7:10 AM
	Page 17: Feb 26-8:24 AM

