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Warm-up: Solve the following inequalities.
1. 6(2)*? < 54 2. 3log; (x-8) <12

Graphing Logarithms

MGSE9-12.F.IF.7e Graph exponential and logarithmic
functions, showing intercepts and end behavior
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What am | learning today?

How to graph logarithmic functions

How will | show that | learned it?

Graph a logarithm and find the characteristics

Reminder: What is the relationship between x
and y-values of inverses?

{:\r\eg switcn

What is the inverse of a logarithm?

EXponentia)
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Characteristics of all exponential parent functions:
a) Horizontal asymptote at y=0
b) Y-intercept of (0,1)

Characteristics of all logarithmic parent function:
a) Vertical asymptote at x=0
b) X-intercept of (1,0)

Exponential Equation: W = 2>

f’ D: (-00,00) R:(0,09)
1/ d Max/Min:npneAsymp: Y =0
el L1 L Ly X-Int:NOhe Y-Int: (0,1)
| @Dec/ Const: (—0°,00
. End Behavior:
f’ As x ->-00,y -> O

AS X =00 ,Y -> 0Q
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Logarithmic Equation: y = log, X<
‘ D:(0,©) R:(-00,°)
: Max/Min:nOneAsymp: x=0
fﬂ/ - X-Int: (l,D) Y-Int:none
k7

1 @’ Dec/Const: (O ,Oo)
| End Behavior:

’ﬂ' Asx > 0O ,y-509Q
AS X ->00 , Y >R
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f(x) =,alogg(b(x — h)) +k

.veCéec\a\- :vex X=OXIS - \"c(-‘kd- fh\¢+s’v$€ itally
“hodilake,  OrEN

Inverse: P"(X\ = B

f(x) = log,x o
Exponential Logarithm At
Table ®< Table 4
K27 x|log, x :
_'Z \/"‘ ‘I"‘ -2' 0 4 6 |l g [1
-1 Y+ W/a |-\ 2
\ | O 4
ol : :
2 = :
2 o '-I yA _”1

Domain: £(2 ’O_UZ Ronge:im

Asymptote: x 7—0 Extrema: Y\Dr\eo
Intervoloereose: (OIOQ)

X-Intercept: ‘ I ’ Q ) Y-Intercept: ! ‘g LQ
End Behavior: As x — Q f(x) — e OO X — @f[x) - [,
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f(x) = logix = —109, X
2

[¢3) [es

Exponential Logarithm s’ﬂb
Table Table o
Aﬁ i\_l X 2]‘
_2_ L‘. ,_+ "2~ 2 : : .
-l |2 2 |-\ 2
) (1O 4

2
L

'I 4 ‘l'-‘ 2., N -1Q
Domain: fe : : / Range:gcﬁ_m_)_,
Asymptote: >< O Extrema: \'\OV\Q.
Interval ofdjlcreose ( O m\

X-Intercept: g‘ ) D ) Y-Intercept: ‘ !me
End Behavior: As x — Q f(x) —»Q AS X a@ f(x) H'Lw

(o)
| Y2 Vo ) -
2

<

flx) = logz(x+3) et
. shift+ 18t 3 (X ;

Exponential Logarithm Transformed

[¢))

Tablex Table Table 4

X2 A%z% L
2 (Va9 Ny - iy - EARERNEAT AL R ADRPEPAE
RN ‘llz "Iz -\ £

fad
e}

|

0 o

) |2 || -l \

2y 4|z | |v -
\‘—ﬁh—{ Domain: (—;5 &\l Range: (m
\0%1(0 ‘-—5\ Asymptote: x e 3 Extremar: M
3 Interval of_.n_creose ( 3 aa )

X-Intercept: ‘—21 l)’ Y-Intercept: ‘ ?“Qi?’)

End Behavior: As x—v':a f(x) = o As x L0, f(x) -OQ.
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X log,(x +2)—3 Aot
f;g\\%_\_dobg%g( o)md e 2.

Exponential Logarithm Transformed (X)

N IS [+2) [+ [en]

Tabli Tab‘le Table ﬂ

P8 ped X2/ Y-3

2|74 'l (22("‘14-5 EARARARASACRES= AP
=1 (M VY2|-) 324 f

o' 1|0 -1[-3 :

| (2  2-]) O |-
24 422 Z|-! 3
w Domain: f‘z,c ﬂ\) Range: -Gb &ﬁ_
\o% (X"?-\ ’3 Asymptote: ><'= ’2~ Extrema: V\OHC
_loal (-X“"a Interval ofi_hcreose: (’l w)

2 x "'2— X-Intercept: M .Y Intercept: (0 "2—)
8 X'\—z e X'-'Q End Behavior: As x — 2. f(x) — ooAsx_> 00 f(x) — OO

-refledt over X-owxis (y)d

f(x) = —log <(x + 4) i
E):pﬁr\%nﬁ;rLogarlthr‘ﬁ' 1('?a<nsformed 6
)Zabl?x Tat;le Table 4
KR|= K log X x4 -y ;
V|2 2~ -2\

olv t|lo -3|0
| Y L Y

2 M2 -Bly-1

Domadin: (—-"\'. &\_ Ronge:(‘m; OQ})
Asympftote: é - ’H Extrema: Y\b"\e_
Interval of ihcreose: L‘ "\ - 00\_

X-Intercept: ‘- 3 () i Y-InTercep‘r:gQ, l ’

End Behavior: As x —»"3 , f(x) _s=00 s x 00, f(x) —>°°.

L |
[e5) [e3] [+2] I~ N

v
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re(—\e.d- ovc.\r Y- s Gx) Y
N\ 104 S

x + 2)=log, (- :
Expon htlal Lo é\%m an formedg

Table Table Table 4

%13 % |logx ~x22 "
-2 | Yo ‘/q%zx “/«a%—

[+2]

o

o
bs
2oy
i
L

=l [V/3 V3|-1  S/3[-| JERSaaRaRE:
O]l 1 | O ' |{O ‘
1 {3 3|1 =1\

[o]
L

2 9 q 2 -3~ Ao J’
Domain: C-m:z\) Range: (-w;ﬁ,_

Asymptote: X"l Extrema: ﬁbhe
Inferval of¢creose ( oQ ‘2—\

X-Intercept: ( ' Q Y- InTercepT go,\ g;ﬂ

End Behavior: Asx — - , f(x) — .As X — 1' f(x) — °°|

Ex. A
Equation:

Y=~ log, >
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0 T
Ex. B 8 {
Equation: ° |
B: (og BX - = - _I___;]:
Es il 234567841
1 8
: |
I |
¥ {
Ex. C VR ]
Equation: 6 }
Shift left 2 4 =
— T .
(:5 B (O%l&*zx INERY, & WSS CEn
. 1'
£ 1
I8 |
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Ex. D NIRBE

Equation: of 1

shif+- right 3 iaas
T2 e

Hd

Y=g, (x =) —2_

0| O | B

e
=
f

Ex. E A |
Equation: 6 1'
‘refled- over X-oxis j T | i
"SNIEE e 4 2 J
0

Yy=- (O%lCXH\ ) ] _____ 0 0
Y= (Oq yd (X-)-'-\)

o | & | &

S - _-\_'\_J S - -
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Ex. F BEE
Equation: —+H e
Y= (092_(-9(.\ et

A0 B 642N
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