Warm-up!
Solve each of the following

A) 2% =16 ,Oﬂl/gfk{

X=Y

)3% =1 A —/V
B) 3 o /035(3)
C)71x=1 loj7,/ - O
D) 25* =5 Io 5 - L
E)27* =9 | 3 ;
0j27 3
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Log Functions Day 1:
e (2.9) Whatis a Log?
e (2.12) Log Properties
® (2.9) Log Scales

Homework: Evaluating Logs
and Log Properties HW

(JZ7 >2:

|l



Definition of Logarithm
Let b and y be the positive numbers with b # 1.
log, v =xifandonlyif b* =y
When you see log, y, you should read it out loud as "log base b of y"

When you see log, y, you should think in your head "b to what power makes y?"
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Practice Evaluating ’}J_L_/ -
A) log@ E) logs ( /_\ 159 4 ‘
20 < kY )
|6(1'”;[5 | 10\77/8 3

G)log;, 1000 = 7)

IOj ((Ooo)

D)logi27 = -5
3

(= (o) = 27
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Logs for the Lazy

logi10x = lO\j >(
/\ Common IDj

logex = |, (V\ <— Norural |

Oﬂ
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Two Logs to Know Quickly

logy 1= 0,
b =

log, b = l
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To check yourself when evaluating logs, know how to convert
between exponential form and logarithmic form

Rewrite each equation in its equivalent exponential form

A) logs 25 = 2 B) In64 ~ 4.159

Write each expression in its equivalent logarithmic form

5
C) 1000 = 103 D) — = 1672
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How well do you remember log properties from Algebra II? Four of the
following are true. Four are false. Figure out which is each.

10g(3) = (1og3)° g 7RO @
SE Oj( ’2>
B) 1og(12)=1og(3)+1og(9)F F)log(3) = lfogglf r
IOj('z>: o2 = (094
C)log<27)=lo%g§)(:};§(9) T g g ~log3
L /Oﬁ(—é \
D) log (V50) = 2log50 ) B oo 1g T

o (50—2) -5 |Oj5o "

o 16 Wl og 18 oy, 1F
103“9 \n 7 10372
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The Change of Base Formula

logyx = - lci‘jr X ,,(Oﬁ/'x/y - %
'Oj . IO 'Ojlg L) V\b
Examples:
logs 15 = I_OQ,Ll5 _ I IS
loﬁ 3 “n D
lo 27 = (o . 27 5 l:-§
0 T :
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Leveraging Change of Base Formula

L) -5
A)logg (3%): |oj7, (32' - -
/O\() ’ /C) Lj Z-o;:
5. 3
B)log (V5)=  log . J5 § Zl ’
/2
09, 95 sy 2

ogs that could be used in a calculator
natural log

C) Write log,5 3 as a
that only has common
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Properties of logs

1) Product Rule: log, (xy) = logy x + log, ¥

2) Quotient Rule: log,, (i) = log, x —log, y

3) Power Rule: log, (x€) = ¢ - log, (x)

lOg(ABC/): le/As 4"0\78*/(9\7(/
A
loﬂ([;_g = /o\f)A"(OJB_(Oj( + fojD
'Ojﬁ + IDjD — |OjB —/@L

I%(%\ B log/\+|0yB/§f0jC
(0 VA |
3 ( chS): 2log A5 loyB 510y

o (%) <2oyh - logB

—_

00

[Oj (P\ZE - [oj((oo)—l(OyA — (OjB
-7 'Z'OjA - log




More Practice Evaluating

log, 16 1

52 log (1000)
1 3

In S loge V36

1

log, 2 logs 5

| 1

%83\ 37 1
log| |—
\ 10
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Rewrite by condensing into a single logarithm

A)log, 5 +2log,x —log,3 —log,y —= (sz

B)ln(x)+%ln(x+2) - ,V\( ~ C\sz/)?
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Rewrite by condensing into a single logarithm

4 6
C)6ln(x+1)—21nx—ln(x2—2) = |/\< () )) - \v\ ( (Y"‘) 1>
2

;
(e >

2
D)2—log5x—%log5(x—1) = [Oﬂ o ,I (é—
LY I - O " <
{0j55-10ﬂ5x -5 |09S(><./)



Rewrite by condensing into a single logarithm

E)—2 —1In4 ) ‘
2 We)-lat = ""( Y et \

[0
F)1+logx —log(x?2—1) = l% (T(%-B
| |03|D|0 +|030X ""bﬁb(xl~l> = lo(jl( 0 K )

)
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Sometimes, for quantities that vary by orders of magnitude, instead of
using a "linear" scale, we use a "logarithmic" scale.

.
.
Internet hosts 1981-2012 mice 3
@ lemming
.
https:fwww isc.org/solutions/survey/history
blow fly
1,000,000.000 . ® o bee o-rat
fruit fly
100,000,000
locust rabbit
10,000,000 6. ® AR
hummingbird ¢
@ budgerigar
a 1,000,000
g ot figh
= dog
k] gulle . °
£ 100,000 ® light plane
5 igeon ® '
) L sheep @ @ automobiles
e —o°
10,000 human (on foot) | P ™
r®
o horses jet transport
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100
1981 1985 1989 1993 1997 2001 2005 2009 @ oychet
date

When it makes sense to compare things with a proportion (how much to multiply by) rather than a
difference (how much to add), a logarithmic scale is a good idea.
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Which of the following may make sense to plot usihg a logarithmic
\ l)«
scale? ya T —7
g

l
’000006 0060

12
A timeline of "important events" between the big bang and now includmg the

formation of the solar system, the emergence of life on earth, hymans evolving, (
| L N

and the iPhone being invented. |1 |

0 b
The cost of things in your refrigerator like orange juice, yogt!rt, a ()
pasta. \ L OAC

The number of pages in various books in the library such as "Lord of the Flies,"
"Catch-22," "Jane Eyre," and "Beloved." ENZs
\

The distance between Cypress Bay and fun places like Islands of Adventure,
Disneyland Paris, Mars, Proxima Centauri (the nearest star other than the sun)
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