Name Period

Algebra 3-4 Unit 6 Part 2
Logarithms

NS,

6.13 I can convert between logarithmic and & . g
exponential notation. ;‘? @

NS,

6.14 I can apply the properties of . g
logarithms. @

NS,

6.15- I can solve using logarithms and & . g
17 exponents. ;‘? @

NS,

6.18- I hi ithms. <2, i
can graph logarithms 0 3\ (%5
19 A paay Tl

My goal for this unit:

What I need to do to reach my goal:




Name

Period

Algebra 3-4

Unit 6.13

Logs and Exponents

A logarithm is just another way to write an exponent!

Exponential Form Logarithmic Form
?=9 log—l |=
4 =64 log—l |=
27=128

Logarithmic Form

A legarithm (log) is another way of writing exponents.

—r\f

A S

Exponential Form

L Fead as “log base b of a equals x."

Note: If there is no number written as a subscript next to log, it is assumed to be a 10:

loga=b means

Directions: Write each exponential equation in logarithmic form.

logioa=>b

1. 2°=64 21 ' 1
MRET: 315 =57
2. 3 27
4. 37=2187 5. 122=144 6. 5°=125
Directions: Write each logarithmic equation in exponential form.
7 log,49=2 log, % _ 4 9, log, 48 = x

10. logio 100,000 = 5

11.1logs 1024 =5

12. logy 729 = 3




Directions: Simplify without a calculator.

13.logs 16 = x 14. logs 1 15. logs 625
16.logax=2 17.logo x =0.5 18.logx y=4
19.logs2 =x 20. log, 2 log, 1

21. 9
22. logs 64 23.logs 25 =x 24. logio 1000
25.logis 1 26. logio 100 27.logs 0.25
28.logz 16 29.logs 1 30. logo 81
31.logzx=4 32.log, 16 =4 33.log:25=2




Name Period

Algebra 3-4  Unit 6.14
Properties of Logs

Product Property of Logarithms |logs (mn) = logs m + logs n

m

Quotient Property of Logarithms logb[;j=logbm—logbn

Power Property of Logarithms  |logy m" = nloger m

Condense into a single logarithm. Simplify if possible.
1. |‘:"§|z T+ |Clgz - 2. |Dg 25+ |£5EI - 3. |0g4 ll'+|0'g4 _4_1.2

Expand vsing the product property.
4. log 6 5. log, 45 6. log, (5x)

Condense info a single logarithm. Simplify if possible.
7. log; 24 -log; 8 8. log, 15-log; 15 9. logg x~ - logg x°

Expand using the quoftient property.

10. logg 4 11. Iogsé 12. log | = |
3 |7

Condense into a single logarithm, Simplify if possible.
13. 5-logy 2 14. 7-log, x 15_%@;3

Expand vsing the power property. Simplify if possible.
16. log, 87 17. 3.log 4™~} 18. log; vw




CONDENSING LOGS

Direclions: Rewrite as a single ioganthm. Simpify T posibie.

19. 2 log 6-log 5

20. 4-log,a+2-log, b

21, 7-log,u-3-log,v’

22. log,15+log, 4 - log,

1
23. logy4+log;) +E'|'°'9145

24, %lluggﬂi-hggj?l—!og-_ﬁ

25. 3.log, 4-log, 32

26. 2.log a-%-mg 16 + log 3

EXPANDING LOGS

Direclions: Expand each loganthm.

27 b, (o 25 on
‘._ b |

i a3 1 PR |

29. log, (g7 30. log, | % |
1. log yTx° 32. log, Ym°n’




Name Period

Algebra 3-4  Unit 6.15
Solving Using Logs and Exponents (Day 1)

One way to solve exponential equations, is to write both sides of the equation with the same base.

2°+6=25 same base = exponents are equal 92-3 =27 different bases
xX+6=5 3H»-3=33 rewrite with the same base
x=-1 34r-6-33 simplify
4x-6=3 same base = exponents are equal
Check: 2 1*6=2% v 4x=9
x=2.25
Check: 9**#)-3 =27 v

Directions: Solve each equation for the unknown value showing all work using the method of writing each side
of the equation using the same base. Check your answer.

1. 276=4 2. 16% =8"¢ 3. 92 =27+
4' 2560.5X — 642X+5 X 2x
5. (1J —16° 6. (lj - 64
2 32
1 x—6 x 1 3x
7. (—j =27 8. 216% =36°*"° 9. (—j =27
27 9

10. 16°* = 64*° 11. 81 = 2432 1. (1)3* _ g




Another way to solve exponential equations, is to take the log of both sides.

57=18
log 5*~3=1og 18
2x —3(log 5) =log 18

cannot use same base
take log of both sides
power property

e¥=2=56
Ine*~°=1n56
4x -9 (Ine)=1n 56

cannot use same base
take In of both sides
power property

2r—3 = log18 isolate x 4x -9 =1In 56 Ine=1
 log5 x=(In56+9)+4 isolatex
x=3.26
_ (log18 3)=2
log> Check: e*®29-9 =56 v/
x =240 '

Check: 5?C40-3 =18 Vv

Directions: Solve each equation for the unknown value showing all work using the method of taking the log of
both sides. Check your answer.

13. 52 =20

14. 12 =15

15. 127 =207

16. 3> °-4=78

17. 6% -4 =34

18. 8(10)*° -8=59

19. -6 +3=-37

20. 82° =48

21. 4% =20

22. 4 =6

23. 5% =50

24. 46" %3 =22




Name

Algebra 3-4

Unit 6.16

Period

Solving Using Logs and Exponents (Day 2)

Solve logarithmic equations by applying the properties (if needed), then writing as an exponent. Solve

resulting equation.

Check.

logo Sx+7)=5

logs x +logs (x—12) =3
logs (x(x—12)) =3

43 =x> - 12x

¥ —12x-64=0

properties of logs
write as an exponent

25=5x+7 write as an exponent
32=5x+7 solve for x

25 =5x solve for x

x=5 v

x+4)(x—-16)=0

=4 x=16 v

set equal to O
factor
x#—4

Directions: Solve by applying the properties, writing as an exponent, then solving.

1. logs(Ox+2)=4

2. logax+loga(x—6)=2 3.

log(5x—-11)=2

4. In(4x-1)=3

5. logz2(x+1)—log (x—4)=3

6. In(GBx+11)=4

7. logex+1logs(x+5)=2

8. loga(4x—-9)=3

9. logs (4x+11)=2




Solve logarithmic equations by applying the properties then dropping the logs on each side, then solve.

Check.
logz (7x + 3) =logz (5x +9) log7 (x —2) + log7 (x + 3) =log7 14
Tx+3=5x+9 drop the logs log7 ((x — 2)(x + 3)) = log7 14 properties of logs
2x=6 solve for x (x=2)(x+3)=14 drop the logs
x=3 Y 2 +3x—2x—6=14 FOIL
¥ +x-20=0 set equal to 0
x+5hx-4=0 factor
X==5_ x=4 Vv X # -5

Directions: Solve by applying the properties, dropping the logs on each side, then solving.

10. log Sx =log 2x +9)

11.logs 2x + 1) =logs (x + 2) — logs 3

12. logs x + logs (x + 6) =logg (5x + 12)

3. InCx—=D+Inx+3)=ln@?+x-7)

14.log (x —2) —log 2x —3) =log 2

15.1og (10 — 4x) =log (10 — 3x)

16. logs (x +4) +loge (x — 2) = logs 4x

17.1logo 3x +5) =1logo (7x — 12)

18. logo (—11x + 2) =logy (x*> + 30)

19. logi2 (x* + 35) =logi2 (—12x — 1)




Name Period

Algebra 3-4  Unit 6.17
Solving Using Logs and Exponents (Day 3)

Solve each equation. Use one of the 4 methods you have practiced the last few days:
1. Write exponents using the same base
2. Take the log of both sides
3. Use properties of logs then write as an exponent
4. Use properties of logs then drop the log on both sides

1. -3(10)"" -4 =91 2. 47=32
3. log (4x—-2)=1log (-5x+5) 4. loge x +logs (x —9) =2
5. 35x — 272x+1 X+5
6. [lj - g2
16

7. 5*-3=600 8 In(6x—-5)=3




. —=7(10)" +9=4

10.In(x—=3)—In(x—5)=1In5

11.logs 6 + logs 2x? = logs 48

12.3*=90

13.

106> -3=70

14.1ogs 3x —2) —logs (4x + 1) =2

15.

In the year 2010, the population of a city was 22
million and was growing at a rate of about 2.3%
per year. The function p(r) = 22(1.023)" gives the
population, in millions, ¢ years after 2010. Use
the model to determine in what year the
population will reach 30 million. Round to the
nearest year.

16. A sample of bacteria began with a population of

100 and grows over time at a rate of 35% per
hour. Write a function to model this growth.

How long before the population doubles?

17.In 2005, an orchard had 24,000 blueberries and

the number has been growing at a rate of about
5% per year. The function b(r) = 24(1.05)" gives
the number of blueberries, in thousands, ¢ years
after 2005. Use the model to determine in what
year the number will reach 55,000. Round to the
nearest year.

18. A sample of cancer cells began with 400 cells
and grows at a rate of 60% per hour. Write a
function to model this growth.

How long before the number of cells triples?




Name

Period

graph (on same graph, but different colors).

y=2"

Algebra 3-4  Unit 6.18
Graphs of Logarithms
Complete the table of values for each of the following (use a graphing calculator or desmos) the use that to

y =log, x BN I I 12 O O O hud
NN . 7

x y L , 17

1 NN . v

- L . 17

8 L ) v
L] /

1 I T

4 RN %

1 —_ z

- fl-p-r-q.i-l!:t_il:jaiurnﬂ.

2 L] /1L
e

1 B I "2 A A
72 Y

2 AR AEEEEE 2l EENE
A :

4 ,Jf T 1"

8

values?

What relationship did you notice in the table of

What relationship did you notice on the graph?

What is the domain and the range for the first graph

What is the domain and the range for the second

equation? equation?
f(x)=log, x g(x)=alog, (x—h)+k
|al > 1 —vertical stretch by |a|
|al < 1 —vertical compression by |4
ﬁ o a < 0 —reflection over x-axis
e L .
Graph h >0 — shift right h units

h <0 — shift left h units

k >0 — shift up k units
k <0 — shift down k units

Vertical Asymptote

> X=h

Reference Point

v

(1+ h, k)

Reference Point

v

(b+ h, a+ Kk




Directions: Graph each function. Tell how the graph is transformed from the graph of its parent function.

1. fixy=1logax+4

2. flx) =3logs(x + 6)

10
A

4. fx)=3+Inx

.10
FR

5.
2+ 24
..“.\.. -.“.\......X
—2 0 | 2 4 —2 0 "2 4 6 8
_2__ _2__
—44 —44
Y Y
7. f(x)=-logax +2 8. f(x)=logax—-2
Yy Yy
44 44
=43 =43
..“.\.. ..“.\......X
—2 0 2 4 —2 0 2 4 6 8
_2__ _2__
_4-- _4__
i i




Name

Period

Algebra 3-4

Unit 6.19

Graphs of Logarithms (Day 2)

Directions: Write each transformed function.

and reflected across the x-axis.

1. The function f(x) = log (x + 1) is reflected across | 2. The function f{x) = logs (x — 3) is compressed

the x-axis and translated d 4 units.
€ Aaxis and transiated Cowh = untts vertically by a factor of % and translated up 11
units.

3. The function f(x) = —logy (x + 4) is translated 4 4. The function fix) =3 In (2x + 8) is vertically
units right and 1 unit down and vertically stretched by a factor of 3, translated 7 units up,
stretched by a factor of 7. and reflected across the x-axis.

5. The function f{x) = —log (5 —x) — 2 is translated 6 | 6. The function f(x) = 8log7y x — 5 is compressed

(s left. verticall dbv a factor of 1 vertically by a factor of 0.5, translated right 1
s fett, vertically compressed by a factor o 3’ unit, and reflected across the x-axis.
and reflected across the x-axis.

7. What transformations does the function 8. The function f (x) = In x is reflected across the
f(x)=—In (x + 1) — 2 undergo to become the X-axis.
function g(x) =In (x — 1)?

9. The function f (x) = logg x is vertically 10. The function f (x) = logs x is vertically stretched
compressed by a factor of 0.5. by a factor of 4.

11. The function f (x) = log x is shifted 3 units left 12. The graph of the function f(x) = logs x is

transformed by reflecting across the x-axis,
translating 2 units left, and 4 unit down.




Directions: Describe the transformation from the parent function to the given function.

13. g(x)=5log, (x+2)-1 14. g(x)=—log(x+5)+2

15. g(x)=3log, (x—4)-2 16. g(x) =—2log, (x+9)+3

Given the following data about the heights of chair seats and table tops for children, create scatterplots of the
ordered pairs (age of child, chair seat height) (age of child, table top height).

Age of Child Chair Seat Height  Table Top Height

(years) (inches) (inches)
1 5 12
1.5 6.5 14
2 8 16
10 18
12 20
7.5 14 22
11 16 25
— _‘F — ‘F
g 20 ) 25
ﬁ T -
£ 16+ £ 20
E T £
2 124 B 15
L @
== T I
- (-9
8+ 10
& ] S
s 44 2 s
-£= L]
vt X = x
B o R R R
0 2 4 6 8 10 0 2 4 6 8 10
Age of Child (years) Age of Child (years)

17. Explain if a logarithmic model would be appropriate for each data set.

18. Perform logarithmic regression for each data set.

19. Use your regression equation to predict the chair seat height for a child 14 years old and 50 years old.
Explain if each is reasonable or not.

20. Use your regression equation to predict the table top height for a child 14 years old and 50 years old.
Explain if each is reasonable or not.




Name

Period

Algebra 3-4

Unit 6.20

Are You Ready for Unit 6 Part 2 Assessment?

QEOEEEA

I can apply logarithmic properties and rules. [

1. Write as an exponent: In x= 8

2. Write as an exponent: log x = 3

3. Write as a logarithm: x* = 25

4. Write as a logarithm: & = x

5. Write as an exponent: logs x = 4

6. Write as a logarithm: 10¥= 7

7. Write as a single logarithm: logs 8 + logz 7

8. Write as a single logarithm: loge x — loge ¥

9. Write as a single logarithm:
log2 x+ logz y—logz z

10. Expand using the properties of logarithms.
g X

11. Expand using the properties of logarithms.
log xy 3

12. Expand using the properties of logarithms.
3
Xy
logs a’b*c

Slelelell0

I can graph logarithmic equations. [—

13. Describe the transformations from

Ax) = logz (x) to g(x) = —logz (x— 3)

14. Describe the transformations from
x) = logz (x) to g(x) = 3 logz (x+ 5) -2

15. Describe the transformations from

x) = logz (x) to g(x) = -0.5logz (x) - 9

16. Describe the transformations from

fx) =logz (x) to g(x) = logz (—x) + 6

17. The graph of Ax) = log> xis transformed by
translating up 2 units and left 4 units. What
is the function of the transformed graph?

18. The graph of Ax) = log> xis transformed by
reflecting over the x-axis, translating down 3
units and right 1 unit. What is the function
of the transformed graph?




19. The graph of Ax) = logz xis transformed by
a vertical stretch by a factor of 3 and
translating down 5 units. What is the
function of the transformed graph?

20. The graph of Ax) = logz xis transformed by
a reflection over the x-axis and a vertical
stretch by a factor of 5. What is the function
of the transformed graph?

o — — B

I can solve equations with logarithms and exponents. [ |

21. Solve: 32x-1_4 =239

22. Solve: 23¥+4 + 5 = 133

23. Solve: 3e¥= 11

24. Solve: 9 + 2e¥+7 =22

25. Solve: -8 + 4¥-9 =92

26. Identify xin each:

In(x) = 1.7
In (12) = x
e =x
e =92

27. The population of a town was 2,500 people
in the year 2000. If it is growing
exponentially at a rate of 8% per year, write
an equation to model the growth.

Use your model to determine in what year
the population will double what it was in the
year 2000.

28. The population of a town was 2,500 people
in the year 2000. If it is decreasing
exponentially at a rate of 8% per year, write
an equation to model the decay.

Use your model to determine in what year
the population will reach 1,000 people.

29. The value of a painting can be modeled by
the equation L&) = 250(0.93) where t=0
in the year 2010 and the value is in
thousands of dollars. What will the value of
the painting be in the year 2020?

30. The value of a painting can be modeled by
the equation L&) = 250(1.28) where t=0
in the year 2010 and the value is in
thousands of dollars. In approximately what
year will the painting be valued at
$400,000?




Name {5@4 Period
s

Algebra 3-4  Unit 6.13
Logs and Exponents

A logarithm is just another way to write an exponent!

Exponential Form Logaritﬂ)}ic Form
32=9 log| 9 |= Q|
=64 logr oHl=|3

27=128 [653 (A8 =7)

A logarithm {log) is another way of writing exponents.

Logarithmic Form \I Expcnenﬁcﬁ Form K‘

Llgasx { b=

—

-

L Read as "log base b of ¢ equals x.'

Note: If there is no number written as a subscript next to log, it is assumed to be a 10:
loga=b means logioa=5d

Directions: Write each exponential equation in logarithmic form.

1. 2°=64

2_ 1 3
oy ct-6 e
3, (@q A =~3 ' -

4. 37=2187 5. 122=144 6. 5°=125

gy AITT=T e, =2 | (o

Directions: Write each logarithmic equation in exponential form.

7 log,49=2 log, — 1 _ 4 9. log, 48 = x
i A - . L

d =
10. logio 100,000 = 5 11.logs 1024 =5 12. logy 729 =3

09=100000 | #7=iop4 | P=739




Directions: Simplify without a calculator.

13.]logs 16 =x 14.logs 1 = x 15. logs ?{25 = X
4=l 3" =] 57=435
A= X=0O X =H

16. 10g4£c—=2 17. logo x=0.5 18. logay =4

o> ~
=X ﬁ = =Y
| =X =X (6=t
3=¥

19.logs 2 =x 20 logg 2 = X o 1

X ' 95 =X
ff;.f”,\ V=9 215*34
K== L 9

7( T3 =-4
22. logs 64 = % 23. logs 25 =x 24. logio 1000 =X
=y 5%=25 | 0¥ =1000
K=3 X=2 X=3

25.1ogis 1 =X 26.1ogi0 100 =y 27.1oga 0.25 = X

9% = (=100 =25
X=0 X=0k X=~|

28. logr 16 =) 29.logs 1 = X 30. logo 81 = x

ax =]¢ ,_ILX__;l arx :8
X=4 X=0 X=3

3l.logsx=4 32, logx%l6=4 33.1log:25=2
BRERY X =G X"=35
K =R\ X=2 X=5




Name L/,QJJ Period
Algebra 3-4  Unit 6.14
Properties of Logs

Product Property of Logarithms logs (mn) = logs m + log, n

Quotient Property of Logarithms logb(ﬁjﬂogbm—logb n

Power Property of Logarithms logy m" = n logp m

andense info a single logarithm. Simpliy i possible,

l l!‘gg 7‘3(?2?« [l k}g [%O 3. ]GQQ 2y 4 il}g&‘; "f!z
Fa =X g, 3%
Gl‘(jo“ | 3O I

)<9\

Expand ussng t‘he produci m&}pﬂw
4, loo 6 . log, 45 6. log, {5x]

g A*103 3 [logBrisy3elay 3 (,5+ log,

Condense inlo o .single logaritivm. Simiplify i passible,

7. logs 24 -logy 5 8. log; 15-log, 15 9, logy x —logg 3
\oys DX (69, I =X (@, ¥
3%=3 4=
X=] *=0
Expand vsing the quotient prepedy. ,
10. logs 4 1. isg;ﬁ% 12. log ,%!

lﬁjg ,a_(oﬁg 3
loceegt al) c.csrw;\—)

—

95l —103,3 |l ~log 7

Condense into a single logarithim, Simplify i possible,

73 5. ?,6? 14. 7 -Jog, 18 L jagn
@ i -7 . E] '
{03:59\ Yz K (@3 &

Expand usmg the power property, Simplity if possibile,
16. Jog, 87 17. 2. fpg 41 18. logs i

R (3x-3) 105 4 A
7(3) =7




CONDENSING LOGS

Direclions: Fewrte or o singls ‘ogaditnm, T iy ¥ pouins.,

19, 2 log b~log ¥
(59 36-(091
oy 1

20. 4 log, 2~ loa, b

ICB”;O\% +(fff)t+b7“
log, a'l”

|34

u"l
\/6

22, log, 15+ log, 4 - a6
[ SeH
| 92 &

|02 I¢

23, logy4+legs; -;-.?Jf Jogy 49
{035 "fy“\)
\, A8y

(Gj5 3

D

Hag] 2

” logs 2

o4
(2

(o, Q=X
Q% =2 X= |

| 26. 2409 6 -2 Jog 16 4 log 3

363
|Gj -

oy BY

Direclions: Sxpand each gt

27. log, {x32* ]

;

%X +109,y +4 ag, 2

2. og, [g'r'|
8199 9 + Hlag,

(g7 +30y ><>




Wame

Period

Ky

Algebra 3-4  Unit 6.12
Solving Using Logs and Exponents (Day 1)

Ome way to solve exponential equations, is te write both sldes of the cquation with the same base.

P8 =2% same hase = exponents ore equal
s+h=5
==l
dx - 6=13
Check: 2 -1 10 =28 v 4x=1
x=3235

pli-1w 27
E&i]‘ll-!-:jJ

-ty

different bpses

resviiie with the same base
simplify

pame bass = exponenis are egual

Check; 9153%-2 = 37 «

Directlons: Soive each equation for the skmown value showing all work wsing the metkod of weiting eack side
of the equailon uring the same baee, Check pour answer,

=

[x=T4

1. 2%° =4 2 g% g™ - 3. g a7
gt BN ED S G
:“'H‘E.':.’f."-:-%._ Ay = 3%+3 Li-h._-_ S ol
=~ Jv =18 =i
— L_:'F_ - ) ;
n EEﬂ“ - g7 T ; ppvE
{q {I_F.,}u#‘i 5, [E] 16 & [E}? g4
Ay = Gx 45 a7y (A= 2°
=I5 =4 ‘:-“:.:'E jj_gi.—_l'"
f-’% =6 - [x=R - = - |
7, [—] - 27 B 2160 - 367 9 [1] .
L ja_.wjuﬁ= 33 [Bb\EE - Ez.\jr,tf} (5-11}*’”153
~3uHi=3 ”#f Y b
=15 ~G=3y ~bXx =3
i;u;-:-E, - _jb"' .?"i"-_:;'}__lw
{gﬂﬁﬁﬁﬂ {‘Lqﬁ-ﬂ- E]tp I| B;. HEIi;‘}i . N {%k=ai
|8 = gy s = = N
by oy ‘[L%iﬁ?iﬂ Y = )




Anether way fo solve exponential equations, I to take the boyg of both sides.

FE-tag cannol use sume base T carmol use same base
long 557 = log 18 take log of hath sides In &** =% = In 56 take In of hath sides
22— Wlopg 5i=log 18 power property dxr—9(lne)=In36 power property

logl# 4y — 9=]n 56 Ine=1
r-31= isolate

log s e r={n36+0) 4 isolatex

3.26
= 11:;T:+3}+2 "
v HEH-T

Al Check: ¢ S6
Check: 572411 — 1§«

Directions: Salve each equation for the unkmawn valiee showing af!l work wsing the method of wkirg e log of
Bath sldes, Check vosr aitaer

I3, & =20 14 12" =16 15, 127 = 20°

Bl m5|5 loj20 -8 (o 1d=1y 5 |xd (1 @c; I 4@
7 s 8= B =

E‘l&ﬂi_."’ MoH5 ) (k=34

16. 2™ - 478 I7. 6e™ " -4 18, B{1D)" " B =5

3¢ =8 %if . f 'Eﬁﬂ“_?"“g-é?
w3074 ) e o

gf; {ne)-Inins 10x8 (&)=t 10" =2.575

Yy SR LN o .y S

1. —-El""'+3 _?'i? 201, B = 48 2::?1::‘:=2U -

Gy -5 1 B =lag 48 2 (g )=y 2o

I AP EERIE) S TN
[X= -2}

22 4" =8 23, 5% * =5 24 4 =22

Ax (w4 =logc -6 (log5)= 13 D =55

=Y N T G




Period

T'llmﬂ-té'-i-l
iy

Algebra 3-4

Unit 6.13

Solving Using Logs and Exponents (Day 2)

Salve logariihmic equatbons by applying the properties (if needed), then writing ns an exponent, Solve

resulting equation. Check.

logz (Sx+ T} =5 logg x # log (x— 12) = 3
R N I
25 =5x aolve for x P 11: 64 =10 Eﬁﬂ{:w
x=5 v {x+ 4}z — 16} =i factor
e x= 16 ¥ x4

Mirections: Sstve by appiviag the , Witing g an ecpanen, then rahing.
L g (9x+2)=4 L lopix+logix—6)=2 3 logiSe—11)=2
3= qyed, oy ¥'-tx =3 10"= 51l

R) =y F'—ﬁ:-:ﬂ H* |00 =5 -1l

%=1 S ey |

T fr!'f"'-; s U*..—'- QQ.E}IM
= Lt .- H .:FL—? \P; B —

4 In(dr—1)=12 5, Il:l,g;-[,:-+'|:|-—hg;[;—ﬂ.-}-3 6 Wmdx+10)=4
2=ty | log, &4 =3 et =Sy
2L R T IO P L £ X453 )

S S E[-’“’Lﬁ :l'l'l'l o

E'x_j—';jilﬂ
= 2 |-

T logsx® logs (x+ 5 =2 B log(4s—9)=3 % lops (4x+ 11 =2
e N5 = o Y3=4%-q F= ]
{;:_1 ,'It'l“ﬁ‘}( Y= "-"‘l:i‘. r:r 95__: L“"f'*ﬁ
K5 x -3¢ =0 Lh.s 3 Hy = (4
o~ + D=0 1X=35 )}
':i:_: ‘-1_ o M R




Solve logarithmic equarions by applying the properties then dropping the legs on each slde, then solve,

Check.
bogs (Tx + 3] = loga (35 +9) bogy (x— 23+ bogy (x + 3= logs 14
Tex+3i=kx+9 drap the logs logr (fx — 20z + 31 = logy 14 properties of kogs
=0 solvg for x (i = 2Hx+ 3} = 14 dparp thee baps
x=3 A4z —Tr—6=14 FOIL
LHx-2=0 set equal 1o )
i + ) = 4) =0 factor
xS x=4 v Xw=3

Ihrections: Sahve by applving the propertics, drogeing the lops or each side, den solving.

10, bag 5x = log (2x = 9)

Sx=5Y+9
Sy=9

D=3

11 Joggs {25+ 1) = logs {5 + 2) — loga 3
= XL
(agy (19H} I% -

k| =

@14-3 H}%
reery

12 lops x+ logs {x + &)= loge {52 + 12}
oy HT“'nak}- |0 { Sx+12)
¥ Gx = G
.:’!l +x~L= U

'!f_ti‘:lwfﬁ-“fg

132 - 1) +Infc* 3 =i +x="T
L (8 G- -3 = D (e 1)

-----

}ﬂ*‘“‘% NG gahehigny

14. g {x — 2) - lop (2 — 3} = log 2
lag I =l

A=t - 3
D

vt i T 1

15, bog (10 — 4%} = bog {10 - 3x)

10y = 103
LEaZ

1. boge (x + )+ Ioga {x = 20 = logs dx

IT loga (5 + 30= loga {72 — 13}

( +y+1)=0
= —j*ﬁﬁwﬂw

090 (1t +90-€) = o e 5= T3
K *x-§ =ty 17 =X
¥ [Ty=14 I
18:Toga (=11x + ) = loga = + 30 19 Jogz (x + 35} = bopes (=12 — 1)
el = y430 e R I B o
W+l =0 wha |y 435 =0

( +&Wxtey =
—ll-igf.;;




Name ‘K&:’j Period
Algebra 3-4  Unit 6.17
Solving Using Logs and Exponents (Day 3)

Solve each equation. Use one of the 4 methods you have practiced the last few days:
1. Write exponents using the same base
2. Take the log of both sides
3. Use properties of logs then write as an exponent
4._ Use properties of logs then drop the log on both sides

1. =3(10)"" -4 =91

2. 47= 32

0= Ch

H-y 195 (0 ={a9 29 Ax=5

H"(aﬂéﬂ A =K X==.5 \v
[X23.5576 |-

3. log(4x 2)= log(—5x+5) 4. logsx+logs (x —9) =2
Hx-L= -5%+5 Loy, X'L‘"‘?X =3\
Ax="7 C; =X 9
[X="L Y= =36=

1 (%—f%;g»@)
[X=13 ) B><>
3 :?;);:f72x+13 el 6. 1 _ g2
“(5) _yu'ff )

5&16 K+ (%\ N Q>
S ~Hyx-20 =
38“ -Hx=46 _

[X=-C.5 |~

7. 5xg=?00 5= oq 660 8. In(6x—5)=3
- O d 3
) té& ) € =26x-5

= g5 +3 o H| ,

xaH.1 809 /-

K= ¢. Cﬁ { —




’@ﬁs /Z\)(L :’Oﬂﬁs L/Lg
_/QZL:L!X

=q
=4, -2

E _7(10)3‘1°X+9=4 10.In(x-3)-In(x~5)=1In5

I = s In 2 115
( l ! g __——X‘E) fond 5

810 (510 = log3 N
- M““_\J 52{«-&122%“‘5

| m

52 0.814G v hE55]
11.10gs 6 + logs 2x* = logs 48 12.3% L 90

13.10e** _3=70

e¥=7.3

o.tos L

e b A Ty

14.10gs (3x - 2) — logs (4x + 1)=2
09y 25 = O,

Hr= 3yt
HXx#1
i@(l.—f\,(-{-() = Ay~2.
G%Xflg:by\—/b 13
Glx= —& Y = _"(;‘[‘ w

15. In the year 2010, the population of a city was 22
million and was growing at a rate of about 2.3%
per year. The function p(#) = 22(1.023) gives the
population, in millions, ¢ years after 2010. Use
the model to determine in what year the
population will reagy 30 million. Round to the
nearest year.

30 =32 (/.03
3,64 14 s
0t yea— 9034

16. A sample of bacteria began with a population of
100 and grows over time at a rate of 35% per
hour. Write a function to model this growth.

lO=100(1.25Y
How long before the population doubles?
t=JD

ohhovet 9.3 howug

17.1n 2005, an orchard had 24,000 blueberries and
the number has been growing at a rate of about
5% per year. The function b(¢) = 24(1.05) gives
the number of blueberries, in thousands, ¢ years
after 2005. Use the model to determine in what
year the number will reach 55,000, Round to the
nearest year.

55=24(1.05)¢
T = 16.9909 M yrs

Nt yean 1030

18. A sample of cancer cells began with 400 cells
and grows at a rate of 60% per hour. Write a
function to model this growth.

LY =H460(1.6)*
How long before the number of cells triples?

Tt Q.34
abot 3.3 Wovus
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Algebra 3-4

Unit 6.18

Graphs of Logarithms

Complete the table of values for each of the following (use a graphing calculator or desmos) the use that to
graph (on same graph, but different colors).

y=2* y=logrx

B = | = (00|

Ju—

o | | | Ni=|—|od-

3

O

\\j et ax

|
|
e

What relationship did you notice in the table of

values? X M’\é\ 3 oA Wégﬁé'\

What relationship did you notice on the graph?

AeJeddion Guea ine y= %

What is the domain and the range for the first graph
equation? D ° (—OO e

R: _(O)Q@

What is the domain and the range for the second
equation? D‘_ [ Q;Ck?

R (-o0,00)

la| > 1 —vertical stretch by |a|
a |lal <1 —vertical compression by |a|

Graph

a < 0 —reflection over x-axis
4 h >0 — shift right A units

h <0 - shift left A units
B k >0 —>shift up k units

k <0 - shift down k units

Vertical Asymptote x=0 —> X=~h
Reference Point (1,0) — (1+h,k
Reference Point (b, 1) » (b+ha+k)




Directions: Graph each function. Tell how the

graph is transformed from the graph of its parent function.
L. Ax)=logx+4

2. fix) =3logs(x + 6)

v
0y

x> o
Lt

6. f)=logex+2
Ly .

8. f)=logax-2




M

o
—

Algebra 3-4

Unit 6.16

Graphs of Logarithms (Day 2)

IWrecrioms: Weite ach irmwaformed fimchion.

1. Thé fanction fx) = log (x # 1} is reflected sooss
the x-axis and trensiated down 4 umits,

3y = -log (:r:;+rj—ff

2. The finction ) = bogs {x - 3} is compressed
varl.i:al]:-'l:-:.-'afm-:rul'% and translated up §1

.‘;’I.hfﬁ = %1 lon, (-2 4

3. The function fix) = —logs (x + 4) &5 translated 4
urmls right ar | unst down amd vertically
stretched by a factor of 7.

j{}k}: ~] log, A

4. The fumction fx) = 3 In (2x + B) i3 vertically
strebched by a factar of 3, translated 7 units up,
ardl reflected across the x-axis.

400 =—1 tn (Gx8)t ]

ared refleciad scras the t-axis.

0y = &gy (11-3) -0,

5, The fimction fx) = —bog {5 — x) — 2 is translated &
wiels lefl, vertically compressed by o facior of %.

.I5- The function fx) = Blogrx — 5 1 compressed

verticnlly by o fector of 0.5, translaled right |
wnit, and reflecied acmss the r-axis.

969 = -4 log, (k)5

T, What transfoomatsons does the fanction
Sl ==In {x + 1) — 2 vesderge to becomse the
fumwstion g{x) = In (= 1}7

8. The fanction f (x) = In x is refected across the
A-ANIS.

a(x)= .5 (a4, X

A Lt b ﬁ{}:) o “ﬁl )
A b g ke
s Ul ‘“ﬂjuﬁ
9. The functidn f(x) = logs ¥ i verically 10, The fumetion F{x} = lgax is verically stretched
compressed by o fector of (L5, by a factor of 4.

400 =4 oy ¥

11, The function {x) = log x is shifted 3 units left
ared reflechad seroas the o-axis.

G000y (x+3)

12. The graph of the fanction fx) = o x 8
trassforned by reflecting across the s-axis,
bramslatieg 2 units beft, and 4 unit down,

36)= — log, (x+3) -4




Dhirectteers: Describe the trarsfarmeiion foe the paresd Bincrion o fhe gl functiom,
14, gplx}=-log{a +5)+2

13_ gix) - Blog, (¥ + 2] -1 )
Lt kel by 5 -
Laft J W‘E v
by | Lo L

15. glx)=3log, (x-4]-2 I6. gix}=-2log, (x+8)+3
*-..I;f;*.i #%_:,‘er{-r.h hﬂ * -"L‘?E‘ e fd - mig

(LT 7 Ve T R
Ak \éﬁglit "

Chiven e Bollowing daota aheut the heighes of chair seats and tabde tops fior chiklren, creste scatterplode of the
ordered pairs (age of child, chair sest bedght) (gee of child, table top beight),

Age of Child Chalr Seaf Helght  Table Top Height
shmclees) (imches) -

iyears)

T m 3 »
P . BalllH
iﬂ - ) i L1 I A
T . :E 1
] B :q. Em
3 " B s
..J'. . ..j‘......-".
@ 2 4 & 8 W ® a4 & & @
Ageaf Child [years) fuge afl Child (years]
17, Explain if a bogarithmic model would be appropriste far each dats sel.
e Y= am =96

1%, Perform logarithmic regression for esch data set.

Sy =834+ 4386 Wn ¥ TT(@Y=12.04745.)9 by

19. Use your regression aquation (o predict the chair seat height fora child 149 sears old 2nd 30 Id.
Explain if each is reasonable or nob Fﬂﬁg M?thm#

e o S R e Aaapnsdjle_ pae T3 pek o, Jd T T

20, Lise your regressson equation te predict the table top height for a child 14 years old s 50 years ald.
Explain if each is reascomable ar not, Ay fie

oge M table 23570 apasrneddy te 50 bl £ 30, 45,




Period

Name /%(j

Algebra 3-4

Unit 6.20

Are You Ready for Unit 6 Part 2 Assessment?

E

Q1)

I can apply logarithmic properties and rules.

1. Write as an exponent: In x= 8

2. Write as an exponent: log x= 3

2 >
e =X [0~ =X

3. Write as a logarithm: x* = 25 4. Write as a logarithm: € = x
oy, A5 =Y N x=3

5. Write as an exponent: logs x = 4

At=x

6. Write as a logarithm: 10¥=7

lag 1 =X

7. Write as a single logarithm: logs 8 + logs 7

8. Write as a single logarithm: foge x — logy ¥

XY
{653 =

2L
| Q35 O o | 994 Y
9. Write as a single logarithm: 10. Expand using the properties of logarithms.
log2 x + logz y—logz 2z a’b
log— -

A [0y 2\+|03'o-L\' lag ¢

11. Expand using the properties of logarithms.
log x)?

o9 % + 3 lo y

12. Expand using the properties of logarithms.
3
xy

log, =

lom, Yt 5 [0,y ~Bloga~a lagh — log,

I can graph logarithmic equations.

aelolElele)

13. Describe the transformations from
fx) = l0g2 (X) to g(x) = -logz (x - 3)
- (o€ Wk y—a XX
e ) \cpndr =3

14. Describe the transformations from
fx) =logz (x) to g(x) = 3 logz (x+ 5) -2
« ek steek N Lot 3
R )
* dovn

15. Describe the transformations from
fx) = logz (x) to g(x) = 0.5 logz () - 9
- reflogk yo-o 8T
=Lt st factor .5
> 0 W q

16. Describe the transformations from

fx).= 1092 (X) to g(x) = logz (-X) + 6
- by auas

“np

17. The graph of Ax) = log; xis transformed by
translating up 2 units and left 4 units. What
is the function of the transformed graph?

4&‘) = |, (7(-+Lf>+9\

18. The graph of Ax) = logz xis transformed by
reflecting over the x-axis, translating down 3
units and right 1 unit. What is the function
of tge transformed graph?

= =19, (x>




19. The graph of Ax) = logx xis transformed by
a vertical stretch by a factor of 3 and
translating down 5 units. What is the
function of the transformed graph?

£60) = 3 1o3,(X) -5

20. The graph of Ax) =

logz xis transformed by
a reflection over the x-axis and a vertical
stretch by a factor of 5. What is the function
of the transformed graph?

€69 = —5 (0ga X

I can solve equations with logarithms and exponents. L

BOOE

=X L3z

21. Solve: 32X 1-4=239 A1 =5 22. Solve \,23”4 +5=133 R4 =")
5M’ = AH3 AR=06 QW = 198 =3
W
23. Solve: 3e¥= 11 24. Solve: 9 + 2e¥+7 = 22
647\ - % e)‘-*"? :._éw(_—:-j
t 2 % N 6.9 =Y+

| x==5. 198 &

25. Solve: -8 + 4% 9=92
H* = !OQ

[ = % - H)=
X -1= &

Cij (@O

26. Identify xin each:

1S

In (9 = 1.7 5ﬁ‘73ﬁ
n@2)=x J.59849
es=x 33,1195
e=92

$.531&

27. The population of a town was 2,500 people
in the year 2000. If it is growing
exponentially at a rate of 8% per year, write
an equation to mode| the growth.

2500 (1.08\¢

Use your model to determine in what year
the population will double what it was in the

28.

The population of a town was 2,500 people
in the year 2000. If it is decreasing
exponentially at a rate of 8% per year, write
an equation to model the decay.

355 (-99)*

Use your model to determine in what year
the population will reach 1,000 people.

29. The value of a painting can be modeled by
the equation W #) = 250(0.93)t where =0
in the year 2010 and the value is in

thousands of dollars. What will the value of

the painting be in the year 2020?

250 (93)'®
#121,000

year 2000. [OT) = 94 00/«533\)
5= 5@ (s CFl__q)
2 s 2004 =lys  [2011]

30. The value of a painting can be modeled by

the equation U¢) = 250(1.28)¢ where t= 0
in the year 2010 and the value is in
thousands of dollars. In approximately what
year will the painting be valued at

$400 000
250 (138)¢
75“‘/ ‘Uﬁ




