Class_20 Nov 17 - Log Equations and Applications

Sunday, November 6, 2022 8:42 PM

Tonight's Class:
¢ 8.3 Logarithm Laws
¢ 8.4 Log Equations and Applications
e Unit 3 Test (Chapters 7 and 8) on Thursday, Nov 24

sin(gerine) _
cos(gerine)

Last time we looked at two kinds of questions involving logs:

og 2 4legle = Ve =5 G oy fsa)5

1095@5 ~ log 45 = 5-2 = \D%CS >t|
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8.3 Laws of Logarithms

\03 <§5x7~jz> L )Dj (3sH4 103 ()(2>+ log (? 3>

Product Law: IOg(_(.-"l-f.\’) = Iog( M+ log(_ N
M )
Quotient Law: log, N =log, M —log, N
Log. (i
Power Law: IOE‘ (M!) = P]f’g.- M
To Try: 1 Sy
1. Evaluate without using @ the “log™ button: log, 54—log, 2= Dej; 2
=log, (a7) =3
2. Find the value of each of the following without using a calculator: [ y
a)Inl = blne = e ) Ine' = ‘lne e
DA a) In ‘0.7&1 ne .1033 ¢) Ine =)I_ ] - ]YI C
‘e/ = O "‘ = lqﬁe
3. Evaluate without using the “log™ button: log,, 4+log,, 49 = y. L{q) = M
log,,
= log,, (1 %)
2
Change of Base Formula: log(- A=% lo A’ = logm (])f )
logsC = 2bg,
= o
= 2>
I. Evaluate. Give answer correct to 4 decimal places. log, 18 = l".ﬂ/,_g_. % H.1691
log 2
X
) ) log 30 \036 A
2. Express as a single logarithm. — =A
log5s (Dﬁ 5 30 OL.;’/ 'QW\ C"‘__ L
< =
\og M_‘.&J 'oj C = )09 A‘
ite this equati . . Qo Las ¥log ¢ = log A
3. Rewrite this equation so you can graph it on a graphing calculator: T b log C log €
P — [_ Solve ¥ = l? ':
°9
FWL“VS [._[w{dsr‘ j = loz X J
o A Fest ~| Dypgnos saiwtic log '

Know these 4 log laws.

1) Product Law: ]ojc()(‘/\) = loj)( + 103<\/
2) Quotient Law: \oﬁ (%\ = )ojc?‘ ’°j< Q
3) Power Law: 10_9 Q]/\)T =T I%CU

4) Change of Base Law: )O_j 2 _
K e
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@h:g_\(@") = 10934 +¢i‘;5332 6. %(logb_bgc) - 'kj \OjL — 5loﬁc /?l_ 003 L | (Oj C)
\(ot::t N = )03};/2 _ [D‘j C b i é Qoﬁ (le) )

i} 10934 t 2\"333 log (L N
j c'= = \oﬁ (f?)
Y | JE>
NS . . N log(J= %5 (e - g JE
2. 2log, b+3log,c = log, b + bs,C (’)13[—} = | _@i>
2 53 - = 0_9 (_l
= \09*<L [ ) ‘a‘h- —loj Cz

?)ln( ab)

=

\O9Ca * loch

= \n(a) 4 \Vl(]o)

<9 log(xy)' % log (x%9)
:"ffl—o—gliz +logy |-t
=4 [2)03)( + loﬁj]
= Glgx ¥ "Hggj

a

(9"%[—

b

] = 1934 _ loj.L

9. 3logx—logw’ 2 2
= Ios)( —'o‘jw

s ()

5. %lng a+2loge

10004’

@ |ng( -

)

|:>9 (100047') — ]9c

|05w|000 + lojblz— '?5 d

1

\)

3 +2’034 —'9(:

Iy
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(1) (530) = g 5 + loggx nags
=) -HOjS)( + fogsy

+ l°5sx + %_ "’ﬂsn

6 I (Wbe 1 = ‘93 O’L\)‘h - 10_9 a
: = ,—_llloﬁ(_L‘v‘ l°__‘)k
= %ilo_glﬁ‘(’bjC} - laj a

= _2‘4@1'-#}2[:»3(—@6\

13. 2loga—4logh

loj az— 105 LH

"\

§al 16. log, y—2log, w+log, (5x)
= logyg = oy * 3 (57
= 09762,:) + g, (5%)
,5
- \"97 (j%”z g
17. loga+3logh-2loge
2
= l?ﬁa + fgng —lege
= log @L}\)" loj c’
.LB
>~ |os —2’2—>

IE_SlogJZ—%IogJS

= |097 (5_:;3.

09 4 (i)

’—‘2\@5\ + [05 4

Yz
\ a2> = lgyZ = b5y ®
= log
6_,1? = 109"&<g'/3> \°9‘1( >:
\'9"3{-”2") = g a® + log € 10. 25—, (3)

= -}f_’logsx _l"ﬁs 3x

= \09 )(v —[0953X

- 09;( »

Q.
=]
ic]
f|_"\
R
l

= La_gx - log(;w>
109)(* D%‘ﬂ’)"'bﬁ@
= 105)( ‘1059"\09(#

0

20. 2loge— H]Uba log b)
= g ~ (logd’ +log L)

= logc” ‘(l"f@%\

= s ()

Know these 4 log laws.
1) Product Law:

3) Power Law:

4) Change of Base Law:
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log CAB\> = log(A)+ %@)
2) ‘Quotient Law: ]Oﬁ (—)\}—3 =

log (AT) =

\Dﬁ\(’_ 1°§ /

%3
og A

\9 IAY =
¢ log C

25| ‘3
Vi, X

= [095 X

oss (£
= oo (55)




Small WB - Using Log Laws
TB p 396

Your Turn

Use the laws of logarithms to simplify and evaluate each expression.

b) log 1000 —log, 4 —log. 2 = 095 (OOO
e l
o) \2.S
C 109 (ooo) _10352 9s

n

109 CZS‘)) by g2 3
@SD N )09S<QS>

1
W

c) 2log, 6 — E log, 64 + log, 2

I It
T \og}é = ‘093 LH «\/(06 3 /

—

D?} éLf'//z,
— log, G/%;> = }og}é/?»> =+ }og}q 2l

TB p 401

8. Iflog 3 = Pand log 5 = (J, write an
algebraic expression in terms of P and ()
for each of the following.

a) ]Gg@) = 1033-—,1035 = P_®

b) log15 = ]aj(3’(5> = log2 tlgS = P+ &
¢) log3vs = loﬁ (3)+ log\E P4 log < s
d] ]CIC'— =P+ Jilojs
= P+l®
s 1 S ~2log3
= ;ZP — 2R
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8.4 Logarithmic and Exponential Equations

Solving Logarithmic Equations

1. Use logarithm laws to simplify equation into one of two forms:
¢ log. (argument) = number
o in this case, change to exponential form and solve
o log. (argument) = |ng.- (another argument)

o in this case, set the two arguments equal
2. Use algebra to solve the equation you created in step 1.

3. Substitute each solution into the original equation. If the solution makes the argument
become zero or a negative number, then it is an extraneous solution and must be rejected.

To Try: @uod o bwe decend) plnctS, i necessary.

Solve for x. Reject any extrancous solutions.

&
Iogq (5’0 "91&’) =0

l. log, 5+ log, x =log, 30
>
o TS = 0
o I . (SX ) logﬁ_g

2. Inx+In5=2 0(/.6‘" (WNAV‘
()= J /

l‘?., %>=° &C,La%—le cxpan(/rfw-l {oren _ ol -
N o S @ g
eh= 5
3. In512-In8=3Inx 4.Nog, (x~6) = 3-log, (x - 4) y ct‘a%’éw—gﬂ“:
3 - 32
ﬁ”(%} L) log, (x 6D+ bga =) = 3 2o xlext2t

| =3 3 = xT-lox+2H
[XG@/ } D= X -lox +1c

Lo (64 - 4lX°) log, 3
n 4
A 2\ N lo (XZ_&X—GX +2
=4 2
ng3{":—,\'}+Iog,_,f_2—,\')—l

oot )= ! ey (37027

¥

h
W
X

log (4—3%-2*""‘2): /
°J iz

[097 (Q@ = (6 -S¥ =)=
X 412 Y 1092

lo@gﬁ&m = | 1y = KT-Sx L

x+12 . -z
fom 5 2 / 2_cy -
chosho T CHBAK S ) o g esxk

/"A’/Z 0= <;L-CYA+(>

Hx+4E - ) PHEXHE :/
0= xZ+Hx-32 %

o4 /

O = (};—%)(ﬂ(j) @%‘)‘(A(r:“ o fehroreo?d
X=4 =<
¥
“:')(C‘\' A A"S;\;:’W(
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Solving Exponential Equations with Different Bases

In chapter 7 we solved exponential equations by making each side of the equation use the
same base. When that is hard to do, we can instead solve by taking the logarithm of each
side of the original equation and solving the resulting equation.

Unit 3 - Exponents and Logs Page 6



Pre-Calc 12 - Unit 3
Page 16

Solving Exponential Equations with Different Bases

In chapter 7 we solved exponential equations by making each side of the equation use the
same base. When that is hard to do, we can instead solve by taking the logarithm of each
side of the original equation and solving the resulting equation.

To Try:
Solveforx.  golye correct to 2 decimal places.
1. 3" =2800 St
X
09 >9
X \9 0(66“
2.¢ =2

l'/ 109 e = 109 2— N ){_ O-éal
S e
jc

l05€
3,347 ) =gt
hr-2
109 BCHZM})}: |ogg
Xt Yy -2,
WS e 2+ mz 2 _ @
er s« loo 9 ° ; "
o l—/} : g ]
QQ\% log > 4 (242 log (x 25703 e
1oj 2+ ;w;{ +'310_3Lll - H’X\Oﬁg — Qlt?j
° ollect
lo 3 +5}oj"} +2]o9g = Lb(]gﬁi —2xl 34 C)(l(f+umj

O 243 ) M_’

(_H: l?jg — 2109 |_+) ( —Zlqj L{)

X = .70

For next class, Tuesday, Nov 22
- Complete Chapter 8 Hand-in (#1-15 for now)
- Prepare for the Unit 3 Test (Chapters 7-8, including "e" and
natural log) It will be on THURSDAY, Nov 24.
- Can use scientific calculator, graphing calculator, and/or Desmos
SCIENTIFIC calculator on this exam.

Study Suggestions:
- Complete optional worksheets (posted on website):
o More Solving Practice (Log & Exponential
Equations)
o Applications Set-up & Solving
o Chapter 8 Review
o Unit 3 Practice Test

- Equation solving:
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o TB p 412: 1, 2ac, 3, 4ac, 5, 6, 7acd, 8abd, 13, 16
Log Scale questions:

o TB p 401: 13bc, 16bc

o TB p417: 15,17

o TB p419:6, 15
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