Class_17 June 1 - Logarithmic Graphs

Thursday, June 1,2023  8:26 AM

Tonight's Class:
e Warm-up at whiteboards - Chapter 7 Review. Skip #3b
¢ 8.1 Understanding Logarithms (continued)
¢ 8.2 Transforming Log Graphs
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Motation
log base 10 is called COMMON log log base ¢ is called NATURAL log

log,, x is written logx log, x is written In x

The number ¢ is a very important irrational number. Its decimal expansion starts out:

e = 2.T182818284590452353602874713...

https:/‘www. popul hanics com/science/math/a2 4383 mathematical-constant-¢

Changing Form
Exponents and Ing;lrirhlLDS are closely connected. Look at these two equations:

log, 64 =3 and 4" =64
logarithmic form w exponential form
(52

Both equations show the relationship between the numbers 4, 3 and 64. We need to know
how to change equations from one form to the other, as in some questions one form is
better than the other.

To Try
1. Change form.
a) log, 216=3 b) 10;,-_,1;-" . cl IogiUDﬂ =1
G20 g=p = P77 0% = lo00
db@& 5 fy 49" =7
A=2 : | =Y
7 \og &= 2%Y 0q,,7 = %
035 wEL

2. Salve forx... | . Clany 4=
a) log,(x—1)=3 ¥ ﬂ\‘s‘:"“:‘;’; b) log, x=—2 “
2 ~, R oo N expontid
. x-1 6’ =¥
e :3 x-1=* P
§ e (=% 7 x=L-[L
[ v 6* 26
¢) log =3 dyInx=2
s % —7
(Xz>:(3> et el (osiss
X = 2 \oQ:J)\\ag X 739 eledetor)
) bog, (log, x}=-1 o fy4=s’ =x
Q | -
9\ = \037)( °j‘1‘( - °5‘t7
Ao 109‘11 > | X =—r§
2
Vo
9 =X,
Try solving these: Try to evaluate these logs:
log, 64 - x
log 27=3 a) log,64 - =
a) log, ]"9x a =¢

(x¥):@7)” 2 = M 7

)N [x=<J xPe

@ b) log,0.0625 =¥ X Z
e e
b) log,(2x—5)=4 L‘ii ; 2;2425 a\rgwml— >0
L =>! :'"Zi A
}.; ; ii}; = € Iug:;l =X (—};_y( =32 2—)‘ 22 2:;"':.2—?5
al =2X i > , : ;:(Z\T—/?:Wi— 20-5 =14 ThiSo ==
T o Bz ek T ek = 5o ¥s fine

d) log,.223.87

2
(X4 = 2x -1
R AO(R+D) 2 2x=1
2 |- 2x+1 =0
R

_ =4 Al =0 —_—
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AAD(RED = 2x -1

2 ,\[,— 2xX + U =

Xk x £ lx .

XZ + 2/< +1 "‘,2/)( Tt !\no SelulLNV\ ,
2 4z = O

x =

(2 = -2 = ety

When we solve a logarithmic equation, we must make sure that the answer is okay.
e We substitute the x-value into the argument.
¢ If it makes the argument O or negative, we must REJECT that answer.

Answers that don't obey restrictions are called "extraneous roots"

Pre<Calke 12 - Unit 3
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Graphing an Exponential Function and its lnverse
a) Fill in the table below, and sketch the graph of the exponential function, ¥ = 2,

o |r

) Identify the following:
domain

range

asymplote equation

x-intercept, if it exists

eintercept, if it exists

¢) Give the equation of the inverse of:  p=2"_ Inverse's equation is:

d)y For the equation of the inverse that you found in part ¢}, complete the table at right " ] "
and sketch the graph on the grid above. x

¢) For the inverse graph, what are its:
domain

range

asymplote equation

x-intercept, if it exists

-intercept, if' it exists

£ Rewrite the inverse equation from part ¢} in logarithmic form:

Conclusions;

log v _

Iogh_(a"]: a

Log Practice worksheet, #1-5 only
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8.2 Transformations of Logarithmic Functions
The graphs of logarithmic functions can be grouped into two categories:
e if'the logarithm’s base is larger than one, the graph is increasing
e if'the logarithm’s base is between zero and one, the graph is decreasing
J054eglelt

l‘(ﬂ‘,rx:‘

Growth,C >1

(Y=log_x ) ;

Decay, 0<C<1 G, = ,"355

What characteristics are the same for all untransformed

domain  {X[x>0,x€6 R} x—iatercegt  (),0)
nge [ye RY asymptit (and s egueten) [ X =0
rang iy J o ey 5] D .

Predict what will happen to the graph of v = log, x when each of the following changes is

made to the equation:

y—log )5 doun 5

y=—dlog,x \E L?f-"t/ vE L: H, and cefleckd aamy He x-axes

I el A
y=log,| —éi.w+3]| ceflecd acop y-axis , HE Ly -% 2 left

HE Ly ~&
£

Horizontal siretch by a facior af_l
b
Herizonsal ransiation
Vertical streich by o factor of a Vertical translation

v
y=alogcb[x—h)+k/

If b < 0 then there is a reflection over the y~axis (horizontal reflection)
1f a < 0 then there is a reflection over the x-axis (vertical reflection)

When a log equation is transformed, here's the an easy way to find its
domain and vertical asymptote equation:

To find the domain of a logarithmic graph
+ Setthe ARGUMENT =0, and isolate x

The vertical asymptote equation is in the form x = ¢, where “c” is the number
that appears in the domain.

Example
Without graphing, find the following characteristics for this equation's graph.

yv=log,(-2x+16)-3 St mwm =0

“2x4 6 = /OC mlz‘”l'h
Zx.z = (et

- Domain L

- Range ——> {;[ y 4 1?».5 a ,,esafﬂ‘)
Asymptote equation

- x-intercept
- y-intercept

I

o= {934(—2x+14) -3

43

Mownbocpt et y=D and so

x>

3 = (09:.\4 (—ZH /é)

(-24,0)

~ . oz

z.f = 2x+ L
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3 = log,, (-2x+1é)

(-24,0)

Lf = 2x+ 1L
64 = -2x +1¢

T2 x=2%
£ =

\

loﬁ (2xt1) ~3
‘oﬁL{ (-26) +1c) =2

)03‘1((6> ~3
= ; ‘3

9—/!0*;/ letx=0

h

i}

Y

J

(o,—l) J
J

J =

Graph: . ]) Sieilar A~ y: Joﬂl_f «
y=log,(2x+16)-3
2) m»‘h ”f& {‘of\ HC l“ﬁVf/Jr/

iy:fog?xi 2211,(

3) ’r‘ wt ad‘ +L< M=pPpit
512&:\“’6’”)// ij

Y = log,, (-2(x-3)) -3

(xw) = (~4+3, y-2)

221094(—2)(&%}“3 ) Prrfren A ’"‘0’(7") o0 Fe

RAF rfz,d( yo)n}/

A‘IL Xt % J -3
e ——
Ca+8 | -2 :
(43
=-"R =T :
sz 1
Caeo % _ 2 f
_l/Z +8 1
TR TITED ‘
‘ ‘
(“&)(‘I?*'? | - &=——— { T
el e aE SR SRR R AR A s
INNNEEE R ] |
~( [L) + 38 -] «
gaaes 1y s ‘
= O 4
=—| P
{
1
{
WB Log Transformations
Your Turn Ex(yw‘ﬁ«( Base fumchen:
a) Use transformations to sketch the graph of the function Lmchon A - y = |053 X
y=2log, (-x+1). ThAcpe :j"zl“%[’_‘“_l) relakd 4o
b) Identify the following characteristics.
i) the equation of the asymptote ii) the domain and range
iii) the y-intercept, if it exists iv) the x-intercept, if it exists - _f
\é —(
| o]
=2log,(-x+1) Base function (
y = legy X 9|z

Iy
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I
[ ]

|0§'.3 (—=x+1) Base function

\é: IOgSK

d ;‘ Mﬂ\ml‘w; ’
\ " Transfor jons and . . Cxly)__b (—)( &+ | s 2})

(59) =%+ 29)

—X &1 2
; = XTI
: =Gt E | 20
l‘ = 2/3 -2
: <14
d 3(3)
Domain =Xt I >0 Range -2 + | ')_(I)
-t%(_>';[_( {mm,xem} {;ljeﬂ’x; SRR
Vertical asymptote equation —q 1 2(2)
N =\ =-3 =
y _int ty =0
\grm'\‘ ) IQ{- X=0 x o (C (;
y = 2bg, (-0+1) 0 = 2hgy (x40
2-
= 2 by (1)
= log, (x41)
LA7] 0,0 0 73
() ( ,0) ) (a/o)
=0 2 = X+t
I = =&
For each of the following find: x=0o
Domain
Range
Asymptote equation
x-intercept
y-intercept
1. y=log,(x-7)-5 2. y=log,(5x+3)—4
. o
A AN Sx+3 =
A a7 20 [ _
SR T %7 Ixx>7, xem) sx >3

(ang: {y]yem

aWk x="
xank 02 g, (x-7) =S
5 = logy (x-7)
5 ox-7
(3%,0) 22 = X7
29= X

For next class
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g = ’°9Z_ (v ——7) -5

yz= |092 (-7) -5

sxlx> "}5 ,Xf(ﬁb
aspmpll x =%
x’—lﬂd‘/ ,e*(’y:D

0= 109} (S('\‘;) -
4 = ‘°j} (S)‘%s)

gLf':- Sx+3

3) Z Sx 13
=5Sx - 78

e

y= -4
9 =74
(o0,-2)



Complete the Chapter 7 Hand-in
Prepare for Test 5 (on sections 6.4, 7.1-7.3, 8.1-8.2)
Start working on the Chapter 8 Hand-in. Should now be okay to do #1-7
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