Algebra 2

Ch 11 Notes

Ke~(

Chapter 11 Calendar Name:

W Date ~  Assignment (Due the next class meeting)
Monday 4/25/22 . .
Tuesday 4)26/22 Exponential Review
Wednesday 4/27122 : 11.1 Worksheet
Thursday 4/28/22 Introduction to Logarithmic Expressions
Friday 4/29/22 11.2 Worksheet
Monday 5/2/22 Graphing Logarithmic Expressions
Tuesday 5/3/22 11.3 Worksheet
Wednesday 5/4/22 Properties of Logarithmic Expressions
Thursday 5/5/22 11.4 Worksheet
Friday 5/6/22 Solving Logarithmic Equations
MondaygbiSiIRE5/9/29 fsit i vl s N T Worksheet
Tuesday 5/10/22 Solving Exponential Equations
Wr;dur:_:;::,y g;};gg Unit 11 Practice Test
Frida; RSy R9D) e R
MondZy GRS e e L Review
Tuesda 5/17/22 s
Wednesdyay 5/18/22 Unit 11 Test

#* Be prepared for daily quizzes.
# Every student is expected to do every assignment for the entire unit.
#* Try www.khanacademy.org if you need help outside of school hours.

@ * Student who complete 100% of their homework second semester will receive a pizza party and 2%

bonus to their grade!

11.1 Notes: Introduction to Logarithmic Expressions

Can you find the inverse of y = 2*?

Com't SolWe Cor % ot &,g'\\,()‘y\'\,/\c3 K&,U.

o cae Yiwd ou O,

What can we say about Exponentials and Logarithms?
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eod “ 4 Yuds L i

ok s
® # il b Yo X BT
\0“) =1 mema« oo

l1|Page




Algebra 2 ,

Log Form: Exponential Form:

Logarithm with Base b:

s R V)
P . :

Logarithm with Base e: (Natural Log) [/n]:

NS
\j el \o3€ P o N - * e =
Logarithm with Base 10: (Common Log)
> TR | 9 < DG
kj = \03 N O
B i,
Examples: Rewrite the following equations in logarithm form or CXW .,
v\
1) log;81 =4 2) logl=0
\ b | 10
L 1-‘ y & b -
G2 g o =\
3  2)=8 49 (1/4)'=4
=3 =\
[03 2 \0 %) vy
You try! Rewrite the following equations in logarithm form or exponential form.
7 a)  4=64 b)  log232=5 ¢)  (12)2=4
= D1 ol
IDJA-;WW"?) 2 '32 \Of)‘h_w = L
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Algebra 2
g | Ch 11 Notes
‘ ‘xamples: Evaluate the following without a calculator. -3
10¢) o V©
5) log464 = % W= =
Sl 4 =y 6)  log 0.001 o = +BOX

0ey M -(3) i

, AL
7)) log 256 \oﬁ)m?@ 8)  loges?2 \w 5
| 1t
G ”5: Gife .« =

You try! Evaluate the following without a calculator.

a) log 100 b) log,; 3

L = -3

c)logy/, 8

—

I ~Inverse functions: Logarithms and exponentials are inverses if they have the (WL \OMQ-—

Properties of A 5 Ay plogrm —
iy log, b™ = log,1 = log, b =

mM O \ mM

Examples: Simplify the following expressions.

| 9)  10'e4 10) eh? g@loge9 11) logs 53

H q 2

12) log327* .09333»( 13) * logs25%
2 (- AX)

@ =g lG%Bs

-4 x
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Algebra 2

-2X

14) Ine

g B

16)  log327—Ine+log232
D = s

"}

You try! Simplify the following expressions.

a) 3log3 81

81

c)log, 643% + In e*
loq, 4 3(3x)
Ju +2x
QAx + 2x
" x

15) Jog 2 16 + log 5 625
Y + Y

8

b) e]n12

P A

d) log, 64 — log1/s 25
v
i e )
S

11.2 Notes: Graphs of Logarithmic Equations

a) Make a table and graph y = 2%,
X12|)0)1)2
N g Py =g

What is the Domain? (- o, oo \
# ?
What is the Range? _{ g\ N> 0}

b) Now switch the input and output values
graphing? ny er g

X| 'y

Ya

(0, o)
(x’s and y’s) and graph them on the same grid. What are you

=\

vyi-2

e




Algebra 2

Ch 11 Notes

. ¢) What is the domain and range for the function graphed in part b?

O 2x\y >0} A yly <Y

d) Fill in the table and graph y = log, x. What do you notice?

X y
45 -2 log ='I4 < -2
2 1 - \og =tz @ -
; (? lag:®1 : O
\eg=2 = |
2 |C>8:Q — L

So,y=2¥andy =log,xare_ snvecp

Summarize the transformations for the graph of a logarithmic equation:

3. Ne
@ r‘Q&%‘\eCA<Es /7-(;')\=‘a]0gb(x - h) +k — VT rneep
|
S¥rexch/ 1e€+ or g ne
compreSs oep

Steps to Graph Logarithmic Functions:
y=a -logy(x—h) + k

Hint: Identify all transformations first

Peeiif s e oy, h K

=)

2 (reaph youe Vethical fsympfode (x=h)

3) Jump oFf VA =/ Mol k (17peint)

e‘\_ L[’) Boc fC to \//q‘,/ltll ik =B (J”Af’"'."*)




Algebra 2 Ch 11 Notes
Examples: Graph the following functions and state the domain and range in set notation. .\\

1) f(x) =logy(x+3)—1

Domain: (-3, o) {!\X >_3}

Range: (- o<, bo){\“\‘ CRY
3) y=-loga2(x-3)

Domain: (= o)

Range: (- om, &9) Ty1y ¢ Ry

5) f(x)=-ln);+4

)

N
N

Domain: (¢, D)

Range:{ \‘7\ N 4@’&

2)f(x)=log3s (x +2)+4

=T b

—

-

Domain: (-2.”\{ ¥l x )-2}

Range: (~ ©s, o-.)iyg\l 4&“‘3—
4) f(x) =logzx — 2

D)

ﬂ_‘
[
|

i\ 4 |

1 J

Domain: ( ©. ae]
Range: % Ny ¢ QB‘

6) f(x) =2logz(x +1) =5

i
Domain: (-\ ,
omain: (- , ©=) ”
Range: % N \\{ n ﬂ}
6|Page




Algebra 2 Ch 11 Notes

‘) f(x) = _];logz(x $3)=1 8)  f(x) =-3log,(x —4)

Domain: §X\X>-%S} Domain:{x\x>q}
Range:{\“yf FR} Range:{\’\y*@‘k
11.3 Notes: Properties of Logarithmic Expressions
Product Property: |03bmn . \OS iR og i
)
Quotient Property: 10G o ﬂn 2 log ym - log,, N
Power Property: \09 5 ~° z @. \og L ™M
Examples: Use properties of logarithms to evaluate the following
Use log 6 5 =~ 0.898 and log 6 8 = 1.161 to evaluate the logarithm
D loge(3) 2)  loge40 3)  loge125
) +
e 5-1og 8 lOﬁ\,,':B '%“8 BlOﬁwS
(.8a8)-(1.161) .B9% T 1. 16) 2(.39%)
Z.059 7.9y
M
7|Page
|
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Algebra 2 I Ch 11 Notes

You try! Use properties of logarithms to evaluate the following
Uselog 3 6 ~ 1.631 and log 3 2 ~ 0.631 to evaluate the logarithm

a) logs 12 b) log; 8 ¢) log, (%)
lof)alo*l 3!0332 lea~ /. - log= b
5.6 1993
LBl oé%\ (- b3)) ,23, ST b5l
7.7 l. 393

Examples: Condense each logarithmic expression.

4)6);@5\ 5) In4+3In3-1In12+6
109 L‘jLL /6/, %%Z)' 2 /6/( 7*é

You try! Condense each logarithmic expression.

) logs3 —@log.u +®@log, b B2 G~ Q\\
257 / Sean . T
/@6 Xl T //’3

Examples: Expand each logarithmic expression.

3x 2x2

6) 10975 7) ln—

| j//p Z% zjrm- //;/15—/@
@ ij 10575 j@ﬁ o
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Algebra 2 Ch 11 Notes

‘ ou try! Expand each logarithmic expression.

a) lOg

f%z* l%g \ 5\%\(} ﬁﬁ?y 5/@(_ Jn 5+ dnx ‘@ Y bz

Change-of-base Formula

__logb "

Examples: Use the change-of-base formula to evaluate each logarithm. Give an exact answer and an
approximate solution to three decimal places.

8) logs38 9) logsl4 10) logs12

log 11 g 12
_p"i?— e o) gg - 1169 7%—5 = Z.262
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Algebra 2 | Ch 11 Notes

You try! Use the change-of-base formula to evaluate cach logarithm. Give an exact answer and an apprOleaW g
solution to three decimal places. :

a) log, 15 b) log; 2 ¢)logypo 1

log 15 leg 2 log.t#l <
b R AT -
g E &

11.4 Notes: Solving Logarithmic Equations

Property of Equality for Logarithmic Equations

[oacbxz l@ﬁa\/ <= ey

Examples: Solve each logarithmic equation and check for extraneous solutions.

)
1) logs (4x—7)=log s (x + 5) 2) loga(5x—1)=3
Ux-"7 < %yx + 5 Y3: Sx-|

Sx =1 by = S -f

=t

3) In(7x-4)=In(2x + 11) 4 logz(x —1) +log; x = log, 20
7x-G= Zv|| las bt = /05320
SRS X&- 52D
x=5 xE~X-Lo> =20
(xf)(xmm;o )

S l_,\ 10|Page




Algebra 2

I Ch 11 Notes
@ T Drionix=; 6) 10 = log,(x — 3) + 6
g latrini)=3 loge (-2 <
Xt+ltazy? X-3= (6
YHTx-bYio x= 9
(x +1&) (a-4) = O
Y
~lp Y
You try! Solve each logarithmic equation and check for extrancous solutions.
a) log (5x - 21) = log (3x — 4) b) In(x-2)+Inx=1In8
PRMICEIPAES b1 (x%-2x) - &
L= Xt-2x ~8 =0
x-'7 (x- £ Al 28
@ %/
¢) 3log,(x —7) = 24 @ logx +loglx +15) =2
09 (x-7)8 log (a2 +15x) =2
X7 £ XZh|Sx =[O
x= 263 X t+|S5x - (00 20

(X% 22VE9"5) 20

[

8) The population of deer in a forest preserve can be modeled by the equation P =150+2001In(z+ 1),
where  is the time in years from the present. In how many years will be deer population reach 500?

500 = 0 r 100In (4 +1)
Uso

fzzs = ..t-)’\ 11| Page
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Algebra 2 Ch 11 Notes

9) One of the strongest carthquakes in recent history occurred in Mexico City in 1985 and measured 8. | w

the Richter scale. Find the amount of energy, E, released by this earthquake with a magnitude of M.

2 E
Use the formula: M= 3 log T

1011.8

= 2 4
2| 2 %9 6" %

S d 1715 :~/"j75€7
o B'C{X(O'L:‘;

11.5 Notes: Solving Exponential Equations
Examples: Solve the following equations by taking the lo

garithm of both sides or by re-writing it in logarithm
form. Give an exact solution and an approximate solution

rounded to three decimal places.

=11 7=l 3  4elF_g=i3

) 2) = |

%yﬂql\‘— X log, 15= A B

K’--l/fj’:’\l‘ ?(93\1;:0{/& -.Bx 5 @
7 /ngo IS K:////S

11730 Nrgﬁ?;‘ =

0155 52 Bk

You try! Solve the following equations by taking the logarithm of both sid

es or by re-writing it in logarithm
form. Give an exact solution and an approximate solution rounded to thre

¢ decimal places.

a) 3e* +5=20 b) 3% = 18

e =5 [&73[§: X
=S
G- > leg'8

————

z A /&jg
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Algebra 2 Ch 11 Notes

You want to buy a car that is going to cost $4,000. Right now you have saved $3,000 but you want to invest

your money to help is grow a little faster. The bank will offer you a savings account that carns 5% interest
compounded annually. How long will it take for you to have enough money for your car?

Hooo = 300@(1.06)6

ork with a partner to answer this question. Be prepared to explain your process to the class.

tinl.oo :%

Y
LL 3nl.0D 7/

Example 4: If $5,000 is deposited in an account at the bank and earns 7.5%
how long does it need to stay in the account in order to _double? Use the formula A = P(1 +

" 5,676 .
[CooS fgﬁéo[[k __(_o__§> o6 /’2:(/4,0,075)

annual interest, compounded
_’;)nt
n

annually,

? (n 2 = «t>q.5f\/rs,

In [.076

5: If $2,500 is invested at a rate of 3% compounded continuously, find the amount of time for the

Use the formula A = Pe'™
0,03 &
3300 =590 ¢ Lis

s O3 talizs o 9.25\/(‘5

Example
account to have $3,300 in it.

| 33 /v ,
152~ 6 ©.03

of high school you were given some money to invest in a savings account.
s. The bank gave you an interest rate of 8%

t2 Use the formula A = Pe'*

Example 6: Your freshman year
You wanted to have $3,000 when you graduated in four year
compounded continuously. How much money did you inves

_ sooo
Scoo= Pe (.0 P= A=)

) P. Y7545
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You try! O

a) Samantha and Ryan are having a contest to see who can double their investment first. Both have $250
to deposit. Samantha puts her money into an account with an 8.5% interest rate, compounded

continuously. Ryan puts his money into an account with a 9% interest rate, compounded quarterly.
Who will double their investment first? Explain your answer.

[

0.09\7¢€
5oo=250e°°7 %" 500>15">(/q: T
= 0*25
[ n 2 A= I
0.o<(5>é “’?-’5‘/5 A= Yt (. 0225 E‘/‘””
& o dlnlows™  ¢(ylo22s )
Example 7: &
47, 7Tyt s i ot
Write an exponential function in the form y = ab* whose graph passes through the points _@; (s J—
(2,12.5) and (4,312.5).

A.y=%ay C. y=2(5)"

Q57y=%6y D. y=5(2)*

S.5 2 4 B

9

(9., 5 =t ’2'5,’&_51
25 7=
A5={b"
{25 3
Ll 2.

5eb

@w
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