Class_21 Nov 22 - Log Applications, Rational Functions
Thursday, Novembel

ber 17,2022 9:25PM

Tonight's Class:

* 8.4 Log Equations and Applications (continued)
¢ 9.1 Exploring Rational Functions

e Unit 3 Test (Chapters 7 and 8) on Thursday, Nov 24

Here's a small strategy th
science research. In scientific ling
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Earthquakes, Sound, pH

Laogarithms can be wsed 1o solve applications comparing the intensity of earthquakes, the
intensity of sounds, and the acidity or alkalinity of solutions. The Richier e for
earthquakes, the decibel scale for sounds and the pH scale for solutions are all base 10,

1=1,(10)" where:
= inlersity of a stronger mlmuak\.

# = Richter magnitude of stranger carthguake
r = Richter magnitude of weaker carthquake

= L0000 here:

I = intensity of a kludu sound
L, = imtensity of & softer sound

D= decibel level of lowder sound

d = decibel level of sofler sound

=1, (10) where:
I = mew solwtion that is compared to original one

= larger pH reading
= smalker pH reading

A neutral selution has a pH of 7, Heree
i ith pH larger than 7 e T
are hasic, or alkaline ! o e
5 with pH smaller than 7 .
[Lm———— [——

are acidic,

pH =-log[ H' ] where [ H' | is the hydrogen ion concentrativn in moles per liter

The exponent is always a difference:  larger reading — smaller reading
For sound questions, divide each decibel reading by 140,

T-T (9" "
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-
I-TGe) [T=T (1) "

Exuample

la) In 1983, an carthquake measuring 3 " < on the

In 1989, the San Francisco earthquake

much more ntense was the San Francisco earthquake
¢9-5.5

ichter scale uu.um-d in Columbia,

the Columbia earthqu

éM“"’ 0=

I=T(10) T-T7.(0) T 3 (35.2)

b Calculate the magnitude of an carthguake that isls the

Columbia carthquake. R-5.5 RAS s
1se0x; = T, (1o 1500 = wess
e ) KTE) ’

s P (1500) =
2. How much louder is a sound with an intensity nmparcd toa mund with an
intensity o '%‘;1 ToT Oo_)a.?
) 1=

L ] 92 1S8.5
T-1 (10) T=L(s5) T

by 1t three ditferent jets are flying together at an air show, each with a sound level of 1200

decibels, then find the approximate total d.CLIhLl level. polzs

o

1= I(l) = 3210 g 10 41eg3

log3 = ‘s 1O

% XUD} lg 2 = éu@:)f{

F
s ek

=
og1500= (R-5-5) IogTO
1”_9 100 =RB~5-S

log (1502) +5-5
ines
Joud

I=1(10)

Exaniple

a) A beaker ofacid has a hydrogen ton concentration of 35107 mol/L, Calculate the pH

of the acid.
rH - '—loﬁ [S,SXID F‘J

5[5 on VH 55»[(,

b) Solution A has a pH of 5.7. Solution B |Mvglhan Solution A. Find
D, o

the pH of Solution B. I_ 'I (
= [ o)

4/5&*\%) /Tﬁ ( o)
e s7 7 e 120 Le =
Wil )T s7-

2 oo = 10
g

)95 260 = Lloj o

I3

-®

¢

57-¢

=t

log 1260 = G7-p) oo 10

\°5 ‘2.@5 57 i 4
S.7 ~57

log(26)-57 = —@

1
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For you fotry ...

1. How many times more intense is an carthquake with magnitude 8.3 than one with
magnitude 6.77 {Round to nfz‘@;sl whaole number.)

T: T (3%8) abnk Ho drees
- as wivst
qi of itude 7.1. Thi by was 420 times more intense
than a smaller carthquake that his friend Joan was in. Find the magnitude of the smaller 7
earthquake, correct to one decimal place. H—ZD = [o 71 . |°j H20 = T0-r
.0

11 s
oI/ = T (10 log 120 =log IO B
> log 420 = (7.1-7) )y‘j/{b
3. How many times more intense is the sound of & power saw, 120 dB, than that of a leat’
rustling, 10 dB? \20=12

T-T,00) =
T-T (1o

4. Two telephones in a home ring at the same time with a loudness of 80 decibels each.
What is the decibel g of the toal loudness” (Note that 150d B is the sound of a jet
enging, from 20 meter so the correct answer 1o this question is Nf)TrlnﬁtP dB.} )Dj 2= D-82

L= PR PO e
- T 9 ¢ =
2%_% (o) log2 "—(P;I{F)'%/ﬁ’

5. Determine the pH of a solution, 1o the nearest tenth, if they hydrogen ion concentration is

Fdwx107 moliL.
pt=""bs [30x10™3
3.5

)D” frmes as rntorise

10logz = D-§°
Iologzy #55 =
D x 834B

_— - ; ) . N
6. Swimming pool water has a pH of 7.5, Sea water is about § times as alkaline as forl
swimming pool water. What is the pH reading for sea water? = > XE
75

7L - lo g =

- 2 et 9

%’; # ()'D) / \09 g< ‘/’°j <|D> o
2 . o7 [ o log8 = P-75
Answers: ? = Jo lbj f:(ﬁ%_) JP{r jo ll’_j[?)'}7—s = t

1. The magnitude 8.3 earthquake is about 48 rimes mrere intense than the 6.7 carthgquake.
2. Magnitude of the smaller earthguake 15 4.5 on Richter scale.

3. The sound of the power saw is about 10" times as intense as that of a leaf rustling,

- The total loudness is about 83 dB.

5. The solution has a pH of 3.5

. The pH reading for sea water is about 5.4
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Math History

John Napier lived from 1550-1617. He developed
logarithms. In those days, logarithms were used
mostly to do calculations. By using the laws of
logarithms many difficult calculations could be
simplified - instead of multiplying, one could use
logarithms and then add. or instead of dividing,
one could subtract. Here's an example:

Suppose you need to divide 217.39 by 25.461.

(217.39)

Logarithms helped like this:  log, =log217.39 - log 25.461

log, =2.337239563 - 1.405875457
log,, (quotient ) =0.931364106

[ cidloclid = quotient
8.53815640 ~ quotient

The famous mathematician, Leonhard Euler, studied the number “¢™

Leonhard Euler lived from 1707-1783. He publishe
books and papers during his lifetime. For the last 16
his life he was totally blind, but thanks to his phenomenal
memory and ability to concentrate, he continued to generate
a lot of mathematics. He would write formulas i
slate for his secretary to copy down. He standardized
notations that you may know:
fix) for function notation

i for the imaginary unit, -1
He came up with this formula, €™ +1 =0 relating five of
the most important numbers in mathematics,

The equation below tells us that as x gets huge, the y-values of the graph get closer and

o A (P O
closer to the value of e: e llm] 1+

Notice that the graph is approaching a horizontal asymptote which is somewhere between 2
and 3. The table of values shows that the y values are getting closer to the actual value of e.

Kn:}“"";'::;i:‘tlfi:jws- loj (XY) = LDj >< T !05 Y

2) Quotient Law: \Dﬁ /—%\): ]bﬁA e ,ODB
3) Power Law: 109 {cP> = D 109 C

4) Change of Base Law:

o = leal®
5, B) S

TB page 428
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Chapter 9: Rational Functions

9.1  Exploring Rational Funetions Using Transformations

Ratienal function are functions that can be written in the form L where plx)
t)

and i) are polynomials and givy=0.

Rational Functions with Linear Numerators and Denominators

x4
Base rational fumetion, ) =l /

X

hio

5
Lo S

|
T
=
\
A
n
\

-2 Py
3 |- =2
S== = " =
10 Y-
e i e
qe VoA oNE  (does
T | 4
w | 2
v
2| %

M _ 4|

Non-permissible value (NPV) =D is Al u\‘ﬂw
End behavior
As | x| becomes very large, what does y do? y A(’/MLLU 2évo
Dhammain {X l X #—'0 L, X€ 7P\B
Rang,
{yl y20, yems
Exquation of vertical asympltote "x -0
Equation of horizontal asymptote L,' o

7
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In general, these are the simplest rational function equations, together with their graphs:
S L

a _ ! a A
==, ax=0 = &/~ yv=—, a<l ne
ye3 f X) L . meky
o h ® f
| al {rb-(/-\ sk ﬂ%
| I N |
T y\,af
~ _/
Q% 1] I
anst
¢ A

Transformations of v =l
x

MNon-permissible value {NFV)

X=h s e NPV
End behavior 7 1
A5 | x| becomes very large, what does pdo? | Y~VAME  Appro<ed K"

Daomain {X( X’T'LIL 3 XE[R}
o Syl y#k sem)
gt 7
x=h

Equation of vertical asymptote

Equation of horizental asymptote

kK

y=
a

TB p4a2:1

?)

oz VM= Z - D= T 41
g@,@/ Fa 0= 7

2
wpl  COO= iAo
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Ta Try
1. Given the original rational ﬂu:uiiulnd the transfi FLnctis ¥
a) Complete the tables below. For the' le, give 6 points found on the

. In the final table, give the image points that result after the

i : 1
oviginal function v =
x

transformations have occurred. Write the mapping no

Pre-Cale 12

Unit 4

nsformed functio

ation in the |\|_ ading of that table,

>

Bast T
oo o
9:7( 9/5_5 =
Ll | 3]0
2% S5 T
=l -4 9
4 -2 3R o3
w 2 2% 3

U e -
E R e

mepig® () —» (X5 4y ~5)

cteh the lmal lr:ml.icmmd function. Inc
1 with d

d) Use algebra to find the coordinates of the final graph’s x-intercept and y-intercept.

Yot e y=o

.
3_x+f5 =

I

0= 4. .5

X+
_il
(X)ry(g):(;f_&)é@#’}) (’s‘;’D>
(ﬂ [
Sx+1S = Y (2 )
= By
=t

2. Find the cqmnio% the rational function graphed bel

: 729
r o1 SiEann san

6%’_’"*, it x=o

.4 _
/= o 7
y=%-20

; - —L-;t N‘g )

y = s (01 _§>

(o fz’zé)
Pre-Cale 12 ,lm':::
v Cram e »U‘;MPJ"/" Y
Ve b2

we st

;1~“'+Lf

e B A
RO ) A We brao:
\ ;f/ +4
é
Sshbe
any po/rﬂLMb"” Ahetl on 71‘5’?* 6 = _?__/_Lf
Example @

Given the rational functioy

Find its NPVs, intercepts, and asymptote equations.

1) NPV - deem #0
xt2 #°
X -2

2) X;'it / u’,‘?: o
()QI)CO) :(i;_:%)w

- —4x+3
yf T i
=2 2
=g (%,0)
x=%
ciot et % = 0

0, %)
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2wsymphter

Jerhec okt = Cort) ‘Qm st
dnem = O
X,‘_')_:O

5)(:—2 f

W

- —ixt3
4T Txiz
y:

\\

—y (Q/'Mm) t 3
Ll t 2

Yt

-2+

=
1243

-1

_is

-1

=715
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Rational Functions with Quadratic Term in Denominator, no other x's

X y=2, a<t = (—’_2‘
1 & N
L Yt y /
S| vt = |
D
Yt = =1 ,
Yy :l(yv\>5‘ !
[+
Mon-permissible value {NPV) X =0

Domain

x| x#e , xe®) |
e 9yl y>e, yemd I {9 [9<°4 RS

3 T - h£Lo
Equation of vertical asymptote

=D

;:D

Equation of horizontal asympiote

Transformations of v =—

. a
For y=

— +& . complete the table below.

(x=h)
MNon-permissible value {(NPV)
X#h
Dhormain
x| X#Eh, xemd
Range
070 fy] y>k} aco fy[ y<k S
Equation of vertical asympiode 7
x=h
Equation of horizontal asymptote
g=k

Practice
(9.1) TB p 442: 2ac, 3cd, 4ac, 5ac, 6, 7bd, 8, 9, 12, 16

For next class, Thursday, Nov 24
Complete Chapter 8 Hand-in

Prepare for the Unit 3 Test (Chapters 7-8, including "e" and natural log)
- 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:

o TBp412: 1, 2ac, 3, 4ac, 5, 6, 7acd, 8abd, 13, 16
Log Scale questions:

o TB p 401: 13bc, 16bc

o TBp417:15,17

o TBp419:6, 15
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