Class_19 June 6 - Log Equations and Applications

Tuesday, June 6, 2023 10:35 AM

Tonight's Class:
¢ 8.3 Logarithm Laws (continued)

¢ 8.4 Log Equations and Applications

Know these 4 log laws.

1) Product Law: )og(MN) = }og M+ Ioﬁ N

2) Quotient Law: 10_3 (%> = 1031\4 B )°§ N
: P\ — 0ca M
3) Power Law: \03 (M > = Pl 9
4) Change of Base Law: A
]osc A = }oig
log, C

We can use log laws to
- "expand" an expression with one argument
- "condense" an expression with several arguments
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Do you know these yet?
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B -Paiic I-_‘\t &
1. '.og_,{4_v:] 6. l(lo:b—]o g = A/ % - /KJ_\
_) . S (9 uz> '20%4"("73
= gyt rlogyy : l"ﬂ(‘@ = lz@ — 3l
\ %
= ]°j3%+2)"j‘3ﬂ = |°ﬁ,j; = lujJ,“_ loﬁc 2
AN = log/bt) = gk
2. 2log, h+3log, ¢ . mg[ﬁf] _ 2 J < S
c — ,og\;z'/ ,036 = /oﬁ _13.

o J"ﬁl-f)’l% \oﬁq(:z

- )oﬂl_f CLZ C 3)

= ]03 au" __103 Cz

[0/@

Vet

= _Zl'oj« — 2logC
3. Tn(ab) ol = oy 5 )
= hna + Db :@x—p@#
= logta + 109&17 = Bl ¥ + Hogy
4. Iog[%] - oy g 9. Flogx—logw’
= logx - 105 W

5. %]og:.}-ilog}
l[’_ 2
b 10_9 a + loﬁc

log (au‘c2>

log (V@)

)

b

= log, (000 + ‘%}f —log ¢
= ‘3 t ;Z{'Oj Q - (°j C
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:I/r[oy(xzﬁ
_ 4(fogxt * g y)
= (2gx +leg )

= Ylogx + *legYy
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16. log, y - 2log, w+log, (5x)

n
‘ = 09 y ‘)ohwl -”097 (-5)()

= )03 EL) +|097(S<3

- %(3 5K) = by, (m)

17. loga+3logh-2loge

—'.1. log, {5\\,"'1_)
= ,0355 + [ojSX + 1095_9

(o] lb
= 1 g Llhggy

[
12. log vac [ = ] Jbe — log a
[ J ° 9 = \05@4 lojf — loj c :

= CLC) !0.9‘{ 2
:.lz(laj btloge) ~loga = )09 (al:3> - ]°j ¢
= Llogh+ Lhgc-loga = lo “L?)
13. 2loga—4logh 0o 2- 110 &
. ] L“ I8, 5log, 2 _§l 2, 8 v l%q :£>
:\oz)k 09 :lo 2_)098 2z
= ]oﬁ (_,‘T> _ log (2—5_> - 109,_{(
i 8' = ;2 ( Y
L - /(l/“(\/\s\’b
14, ]ng{a'(_') 19, IOgTsI_lUgi (3_‘_) 'ﬂa Cﬁckkltvl
_lo ¢ g c D
Nl 9 a j :q‘ Iogsx —1095(3)(\ > ‘Tlf,"95x —,0j5(3x>
= Qog o + boge W 1o 3 4 log X
J 7 = logs X () g5 * 35 = log x —hbgs(30

L

\4_! = S
= logsx | —logg3 — loggx Ve
20. 2logc—(3loga+logh) = |o95 X ‘>
3x

]og[ﬁ] N )03 Cz _ ( le a.3 + 103 L>

= )03)(—’ le (;W>
= L,jx — D"jj“'hi?w:\

) l } = \\.,j Cz - lbj (43L>

= X —lo — log W 2

R = g
Las/

Have | mentioned this?

Know these 4 log laws.

1) Product Law: \05 ((VU\DZ loﬁM —\’lo§ N

g ()= 1

\09 @7>= Pl"j "

2) Quotient Law: M~ logN

3) Power Law:

oy, 12= 2.5370
4) Change of Base Law: ® = )og 2
logc \OSC L;_i,} /
103
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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

You looked at these in yesterday's class

c) 2log, 6 — % log, 64 + log, 2

TB p 401

8. Iflog 3 = P}a.ndw‘rite an

algebraic expression in terms of P and @
for each of the following.

3 _ — P=
a) logg = loﬁz [oﬁ s P Q
b) log15 = lg(35) = lg3 +lgS5 = P+&
/{(\@» ol <) ]Dg V5 = [09 3+ log\,——s—. = {°ﬁ 24 log Sj’z - loﬁ}‘f‘ élo‘js
)(‘r‘-«’ d) log 22 — ? ‘
° 9 B +—7,Q
)ugﬁ — ]’Dj 9
L |°3 NS |0L93
= 20og S - 2lbg32 = 2@ —2F
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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:
* logc (argument) = number
o in this case, change to exponential form and solve
¢ log. (argument) = logc (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.

Examg
\3 \03 G)() <t 105 (2> = -
\oﬁp(@(> = -

-1

= 10 = éx
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'L) \09 ()(*\’L‘D + loﬁ('l) = ‘0_5 (7)(>

o (€52) = leg

log(2547) = log (72)

2x+8 = 7X
* 2% xR
€ = 9x
= >
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Here we are simply
checking to make sure the
answer is not extraneous.
If we substitute an answer
into the original equation
and it makes ANY of the
arguments 0 or negative,
we have to reject that
answer. They call these
rejected answers
"extraneous roots."

Since x = 8/5 does
not make any of
the original
arguments 0 or
negative, it is not
extraneous.



Pre-Calc 12 — Unit 3
Page 15

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
t) = log ¢ (another argument)
o in this case, set the two arguments equal

e loge(arg

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:
Solve for x. Reject any extraneous solutions.

1. log, 5+log, x = log, 30

2. Inx+In5=2

- =2
log g (5% ) = lag(20) 2 (5%) =
Sx=20 w g e (50 =2 2
= = s = :
o] =5 *eg <))
s A
3. In512-In&=3Inx 4. log,(x-6)=3-log,(x—4)

¢ =x*—Px +7:;f'

ey, ) =2 ~s

Log, (-0 vy =

(SIL> }la&

=x*=loxtls
xn(c4)~w> iaEaEni

D= (x —23&— )

HX - 4x+24) =32
5 @)=k loga, (X A =3
_ log, ¢ ~10x *2 ) x=g (
X =¥ 23 = x?-10x 424

m,\l“‘r Aw-

6. log, (3—x)+log,(2—-x)=1 neghe - ﬂE('T 1‘1'/

Jogi (29 ()=

5. 2log,(x+4)—log,(x+12) =1

log., (xm‘ log, 412)= !

i
5 (X,mlz =1 551 (é 3p~2X X >—|
=
H bre) _ Gy X 2y =
“’76“*‘%{ < Gt Y 5 \°5|'L (c ,
et 2= s
Ut § = (x+4 Xt ~
B EHE = P x X AL p = X*-SxHe7lZ
L Z48RF ~HX~HE o = X? —sx—+4

o= (¢ 4+ 1)x ~4)
£ v
>4 Yo Vo e
lc,b\"r""" f\@ !“5"
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i Cﬂz 19x = 3
20X X:%ﬁ

2 X3 _ 9
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Solving Exponential Equations with Different Bases

@;‘g@ solved exponential equations by making each side of the equation use the
safil & When that is hard to do, we can instead solve by taking the loganithm of each

side of the onginal equation and solving the resulting equation.

If the bases are NOT conveniently related to each other, we should:
- Take the logarithm of each side of the original equation
- Solve the resulting equation

Exangl
;2’“—} S i

-~ =~

TT T3 vr’ =
Yog 2107 =Vleg 12

(;@jﬂ Essitvite:

[og IS
3{0 = _Lé(f_/é
3,09 Z Bt L[-'><{°‘j /S —X IOJ Z

2leg2 = ¥ (Hla>T °32)

(Hygis=log2) (gt 1552

3[092 s} >(

(4 by IS =192)

e LTI
Cad'lo‘\'Jo "[&cm«( pleces
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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,

To Try:

Solvefory.  gove correct to 2 decimal places.

1. 3" = 2800

\,( T;—géy = )05 2800

log 2820
Xleg2 = 29

1053+ (2xx2)l9H =

e S
&nL
log 2 * Dxloglit Blog 't = Hxlm 8= 2158 Los

- Collect x—derms
)0634—3!031—} 42hg 8 = Hxlag8—2xleg i — I8

€jv4+w.v\

109}»\— BlojH +2[°‘9% =] X(I‘fIOQX‘ 2z j°9 L"> ,G,_d.r st ¥

(log3+32logH+2ks8) = X ST

tSolafe X
CH’!Oﬁ y - Zloj u)

e Work on Chapter 8 Hand-in (should be able to do #1-15
¢ Optional worksheets (posted on website):
o Solving Equations Practice
o More Solving Practice (Log & Exponential
Equations)

e More equation solving practice:
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