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Name: Date:

ﬂ Topic: Class:

Main Ideas/Questions | Notes/Examples

Graph f(x)=2" Graph f(x)=(%)x

EXPONENTIAL 1
FUNCTION

e

b is the base of
the function

A
Y
A
N

Y \4

Whena>1and b > 1, the function | Whena <1and b <1, the function
is increasing and called an decreasing and called an
exponential growth. exponential decay.

Directions: Classify the function as an exponential growth or decay, graph, then identify its key
—\| characteristics.

J x
1L.x=3 Growth or Decay?
Domain: Range:
y-intercept: Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

1Y Growth or Decay?
2. f (X) = (5
Domain: Range:
y-Intercept. Asymptote:

Increasing Interval:

Decreasing Interval:

} End Behavior:
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Growth or Decay?

Domain: Range:
y-intercept: Asymptofe:
Increasing Interval:
Decreasing Interval:
End Behavior:
4. f(x) =4 Growth or Decay?
Domain: Range:
y-intercept: Asymptote:
Increasing Interval:
Decreasing Interval:
End Behavior:
with an

Mkt Bage

EXPONENTIAL
FUNCTION

SRR

approximate value of

Exponential functions with base e are called natural base exponential

Many real-world applications of exponential functions use base e.

Graph the function f{x) = e¥, then identify its key characteristics.

Growth or Decay?

Domain:

Range:

y-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:
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\No\me: Date: /
AN yA
Toplc\ Class: /
G 7=
Main Ideas/Questions | Notes/Examples /

Transformation
EXPONENTIA
FUNCTIONS

Recall the following transformations rules given a fun;.4!on Ax):

Translations (Shifts)

Reflections

Diluﬂon%compress/s’rretch)

£ (x+ k) shifts left

S (x— h) shifts right

—f(x) reflects
over the x-axis

a- f(x)
is 4 vertical compression
en |a|< 1 and avertical

stretch when |a| > 1

\«x)+ k shifts up

f(x\\k shifts down

f(-x) reflects
over the y-axs

7(b-x)
is a horizontal stretch
when |5| < 1 and a horizontal

compression when || > 1

Direcﬁons:\q) Identify the parent funcﬁpﬂ, and (b) describe the transformations.

1. f(x)=2""\3

2. f(x) = -G)H +]

8. f(x)=-3.4""

4 f(x)=%-e"r +5

/s./ f(x)=5.2%9_9

7. f(x)= —e%x +4

8 /(x) = _G)m’ b




Directions: Graph each function, then identify its key characteristics.

f(x)=3"-4

Domain: /

Range: Vi

y-intercept: /

Asympiote: /

Increasing Inferval: /

Decreasing Im?é:

End Behavioy!

10. f(x)= —(l)x 42 B /

4
Domain:

Range:

y-intercept:

Asympiote:

Increasing Inferval:

Decreasing Interval:

End Behavior:

A

Dom;h;

1 )x+5 / i

1. f(x) =3(Z

tange: \

y-intercept: \

Asymptote: \

Increasing Inferval: \

Decreasing Inferval: \

End Behavior: \
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Domain: /
Range: /
y-infercept: /

Asympfiote: /

Increasing Ir?rd:l:

End Béhavior:
.l 2(x-1)

13. f(x)= —(5) Domain:
Range:
y-intercept:
Asymptote:

Increasing Interval:

\Decreaslng Inferval:

Eny Behavior:

l(x+2)

14. f(x)=¢€° 1

y-intercept: \

Asympiote: \
Increasing Interval: \
Decreasing Inferval: \

End Behavior: \
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Date:

Name:
Topic: Class:
Main Ideas/Questions Notes/Examples
Exponential growth occurs Exponential decay occurs
when a quantity exponentially when a quantity exponentially
increases over time. decreases over time.

Experaiigf
GROWTH
& DECAY

EXPONENTIAL GROWTH FUNCTION: EXPONENTIAL DECAY FUNCTION:

where a is the initial amount, r is the growth or decay rate
(as a decimal), and tis the length of time

1. Brooke started her career with an annual salary of 32,000. Each year
thereafter, her salary increased by 2.5%. Write and use an
exponential growth function to find her salary when she retires after
30 years.

2.In 1995, a magazine had 14,000 subscribers. The number of
subscribers increased by 40% each year thereafter. Write and use an
exponential growth function to find the number of subscribers in 2016.

3. Kate drank an energy beverage with 150 milligrams of caffeine. Each
hour the amount of caffeine in her system decreases by about 12%.
Write and use an exponential decay function to find the amount of
caffeine in her system after eight hours.

4. The halfife of Mercury-197 is 3 days. Write and use an exponential
decay function to find the amount of M ercury-197 left from a 50-gram
sample after 20 days.
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ConlunuQuc
GROWTH
& DECAY

Sometimes a quantity is constantly increasing
or decreasing at an exponential rate, and not
just after each year, month, day, hour, etc.

The formula to the right can be used to find *r is positive for growth

the balance of the account in this case. models and negative
for decay models

5. A garbage dumpster started with 4 pounds of garbage. The amount
of garbage increased continuously by 35% each day from this point
forward. Find the amount of garbage in the dumpster after two
weeks.

6. The population of a town is declining at a continuous rate of 1.5%. If
the current population is 16,000 people, find the population in 8 years.

LOGISTIC
GROW

Juncuen

Sometimes a quantity exponential increases,
but then levels out, approaching a horizontal
asymptote. This is called a logistic growth
model. The logistic growth function is given as:

\ f@)=— /

,a./f he population P, in millions, of a cobrtry from 1850 to 2000 is
modeled by the equation below whereXs the years since 1850.
Using the function, find the population of the country in 1920.

135

Pl s i
@) 1+ 587002
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Name:

Date:

~

" Topic:
L

Class:

Main Ideas/Questions

Notes/Examples

COMPOUNd
INTEREST

A common application of exponential growth is compound interest.
Compound interest is interest paid on both the initial investment, called
the principal, and on previously earned interest.

FORMULA: A=

P=

r=

n=

{=

exaMpLesS

1. Dave invests $300 in an account with a 5% interest rate. If he makes no
other deposits or withdraw als, find his account balance after 15 years
if the interest is compounded with the following frequencies.

a) semiannually b) monthly

2.1f $2,500 is deposited into a savings account earning 8% annual

interest, how much will be in the account at the end of 25 years if the
interest is compounded with the following frequencies:

a) quarterly b) daily

3. When Amelia turned 6, her grandparents opened a college savings
account for her with an initial deposit of $500. The account earns 3.2%
interest compounded bimonthly. If her grandparents make no other

deposits or withdraw als, how much money will be in the account
when Amelia can access it at age 182

(Z © Gina Wilson (All Things Algebra®, LLC), 2017




4. Suppose a savings account offers a 0.4% interest rate compounded
semlonnuolly. If Samantha opens an account with $750 and makes no
other deposits or withdraw als, how much interest will she have earned

after 10 years?

5. In 1990, Carter deposited $1,000 in an investment account that earns

2%% annual interest, compounded quarterly. If no other deposits or
withdrawals were made, find the balance of his account in 2025.

CONTINUOUS
COMPOUNd
INTERE ST

In some cases, interest is compounded FORMULA:

continuously meaning the account is
constantly earning interest. The form ulato the
right can be used to find the balance of the
account in this case.

exaMpLesS

6. Suppose $800 is invested in an account at a 6% interest rate
compounded continuously. If no other withdrawals or deposits are

made, find the balance in the account after 20 years.

er 5years if $1,200 is initially
per year, com pounded
posits or withdraw als.

7. Find the balance of an account aft
invested at an interest rate of 12.5%
continuously and there are no other de

Option A:
5.5% annual interest
compounded
monthly

Option B:
2 7% annual interest
compounded

0 in a new 30-year retirement account.
erest rates and compounding periods

her best investment option.

8. Carla is investing $1,50
Determine which of the int
shown to the left would be
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Name:

D

ate:

\ Topic:

Class:

Main Ideas/Questions

Notes/Examples

WHhAC 5 4
LOGARITHM?

A logarithm (log) is another

Logarithmic Form

logsa = x

way of writing exponents.

Exponential Form

L Read as “log base b of a equals x.”

COMMON
LOGARITHM

A logarithm with base 10 is called a common

logarithm and can be written without

the base. log,, x =

ComverCung
BETWEEN
FORMS

Write each equation in exponential form.

1. log, 49 =2 2. log,32=5
64

1 3

S. '0952=§ 6. log, 27 =

Write each equation in logarithmic form.

7. 2 =25 8 8 =1
1
954 =é 10. 122 =243
3
11.10" =~ 12.16% =8

Gollurlung

LOGARITHMS

Evaluate the following logarithms using

your knowledge of exponents.

13. log, 36

14. log, 128
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]
15. log o 16. log,, 2
1
17. |093 2_7_ 18. lOg3 1
CHANGE OF Slomte logarithms are not as easy to
BASE F evaluate as those above, and wil require log, a =
ORMULA the change of base formula. =

Approximate each logarithm using the change of base formula.

Choose BASE 10
because there 19. log. 34
is a calculator o 2l loggve
button for it!
21. log,, 4 22. log, 2
23. log, 225 1
24. log, —
9s 5
NATURAL A logarithm with base e is called a |
natural logarithm and is written as In. OF, X

LOGARITHM :
Write each equation in exponential form.

25.Inx=4 26.In10=x

Write each equation in logarithmic form.
28. % =x

27. ¢" =50

Approximate the value of each expression.
29. In 64 30. In %

Use the In butfton
on the calculator
to evaluate
natural logarithms.

na Wiison (All Things Algebra®, LLC). 201
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Name:

Date:

7

Topic:

Class:

Main Ideas/Questions

Notes/Examples

PRODUCT
Aepallg

log, (m-n) =

Condense into a single logarithm.

1. log, 9 +log, 5

2. log 6 +log (x-3)

3. In 4x% +In 3x°

Expand using the product property.

4. log 72

9
. In—
8 10

6. log, (x* —4)

QUOTIENT
Pepally

Condense into a single logarithm.

7.In96-Iné

8. log (8x"°) -log (4x?)

9. log, /40 -log, /5

Expand using the quotien

t property.

10. log, 8

11. Ing
4

x-7

x+1

)

12. log (

POWER

log, m" =

Condense into a single logarithm. Simplify if possible.
13. 3-logé =N
g 14, l-log48l 15. (x-1)-In 4
2
Expand using the power property.
16. log, 5° 3
9, 17. In J2x +1 18. ,096(%4

78
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U JOAK

Directions: Condense each expression into a single logarithm.

19. 2-log, 9+ 3:log, 2

20. log 80-2-log 4

&
2
o 21. 3-In(pg) +4-In (pq’) 22. L(log, x* +l0g, x°)
2

—
>
=l
(72 5 ]
2 |23 2.n64-2.In8 24, —2(logls+l-log—j
L 3 BT g
S
&)

25. log 72 —%(2 log 4 +log 32) 2, %-IogS a—:]{-loga (16a%)

Directions: Expond each logarithm completely.

3 3
27 10g,(0) 28. In (”’—,]
n
(72
S
w—d
3 2:\4

% 29. logva’b S0 [%)
=l
S
B. 31 In (5,4 3
X ®rq) 32. log, —;’/;
m X =X
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Name: Date:

Topic: Class:

Main Ideas/Questions | Notes/Examples

A logarithmic function is the inverse of an exponential function.

LOGARITHMI(C Using your graphing calculator, sketch the following graphs:
FUNCTION

[ | |

b is the base of
the function
v #

Y

A

A
A 4

y

To graph a logarithmic function, you can use the inverse
exponential function, then invert the values from the table
to graph the logarithmic function.

Directions: Graph each function and identify its key characteristics.
1. f(x)=log, x P
omain:

Range:

x-intercept.

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

2. f(x)= IOQl X Domain:

2

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

© Gina Wilson (All Things Algebra®, LLC), 2017
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3. f(x)=Inx

Domain:

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

4. f(x)=log, x+1
3

Domain:

Range:

x-intercept:

N Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

5. f(x) =-log,(x-2)

Domain:

Range:

x-intercept:

Asymptote:

Increasing Inferval:

Decreasing Interval:

End Behavior:

| Lh © Gina Wilson (All Things Algebra®, LLC), 2017




6. f(x) =log,(x+5)-2

Domain:

Range:

x-intercept.

Asymptote:

Increasing Inferval:

Decreasing Interval:

End Behavior:

7 flx)= IOgl(—x) +3

2

Domain:

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

8. f(x)=3:Inx-1

Domain:

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

Ris

17
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/

Name: Date:
\| Topic: Class:
Main Ideas/Questions Notes/Examples
Steps fo solve an exponential equation using a common base:
QQW O | Rewrite the equation using a common base.
EXPO NENTIAL @ | Use the properties of exponents to simplify each side of the equation.
EQUAT'UNS O | Use the one-to-one property: If b* =5’, then
using a common base
ey ) Q| solve!
1. 32x—9 = 37 2‘ elw—l 2 eS—Zw
WITH A
COMMON BASE
3. 5c—l & 53c+2 i 57u16 4 8k7+k Y 82k~9 = 84k i 8”
5. 94y—26 =8] 6. i - 4‘:2-4
SET 2: A
WITHOUT A
COMMON BASE
7. 2m»9 = 32m+3 4x+3 A
8 (]_L_j ¢ ] 2x‘ &= ]22.n13

© Gina Wilson (All Things Algebra®, LLC), 2017
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9. @43 = (l)‘
49

10. 8" =128"°

11 9% =243 08

1

13. 36 - — =216
36

14.-25° 625" = 4
25

.I x+7
"5. (_J A 64,”5 =(
16

32

]

. .I 3y ] 5y2
16. 512’ =(_) (_)
) N8
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

Sl
LOGARITHMIC
EQUATIONS

Type 1:
log = log

@ | Condense the logarithms on each side of the equation.

@ | Use the one-to-one property:

If log, x =log, y, then

0 Solve and check for extraneous solutions.

Directions: Solve each equation. Check for extraneous solutions.

1. log,(7x -1) =log,(5x +17)

2. In (k? — 4k) =In (k+14)

3. log 4 +log,(c +3) =log8

4. log,(w+6) -log,(5w-3) = % -log, 8

1
5. log,(4p+3) = E-log,,(l ép*)

% 2-In(a+1)=%(ln 80-1In 5)

2

© Gina Wilson (All Things Algebra®, LLC), 2017



@ | Condense and isolate the logarithm.
%\W @ | Rewrite the equation in exponential form.
I.U GARITH M Ic © | solve and check for extraneous solutions.
E[]U ATI 0 NS Directions: Solve each equation. Check for extraneous solutions.
7. log,(3x-4)=7 8.In2a=9
Type 2:
log = number
9. log, (w+7)-5=-3 10. 2-log,(k* +2k)+4=5
11. log,(2v+3) +log,(2v-3) =2 12. %'In o7+l 5y =4
13. log, (n-3) +log,(n+1) = 5 14. log, ¢* —log, (3¢ - 5) = 2

© Gina Wilson (All Things Algebra®, LLC), 2017
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

Sl
EXPONENTIAL
EQUATIONS

(using logarithms)

If using a common base is not possible, exponential equations can be
solved using logarithms.

© | solate the exponential expression.

@ | Take the logarithm of each side.

(3] Expand the logarithms if necessary using the power rule.

0 Solve and check for extraneous solutions.

EXAMPLES

1.3 =80 2. ¢ =140
3. 5'=18 1)?*-5
4.=| =120
3
5. ¢ +25=108 6. —2.8F =-50

© Gina Wilson (All Things Algebra®, LLC), 2017
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2 x-6
7. =27 -1=41
3

8. 224749 .55

9. 2x4-5 s 3x—-2

10. 82x—l i 5:*3

11. 4x—3 2 ] ]3x+2

12. 9-2x o 25x+4

£h)

© Gina Wilson (All Things Algebra®, LLC), 20



LOGARITHMIC & EXPONENTIAL EQUATIONS Horoy!

LOGARITHMIC EQUATIONS
1. log, (x +13) =log, (3 - x) 2. log,(n* +13) =log,(n—1) +log,(n+3)

; - -6)=lo 6
3. 2-In(a+3)=%-ln16+ln(a+7) 4. log(3c + 4) —log(c - 6) = log(c + 6)

5. log,(5v+23) -9 =-2 ]
g,(5v +23) 6. Iogw(p+5)~|09,6(p—2)=‘2"

7.In(r+N+3:In2=7
& 8.%-I09964+2-l099n=2

© Gina Wilson (All Things Algebra®, LLC), 2017
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EXPONENTIAL EQUATIONS

10. 4™ =(

m+4
) a8

11. 5 =90

122514 =120

18. 4970 £14 =6

2 m-8
14. =.5"" -9 =2]
3

15::3 =g

16. 42x+3 A 7l5A2x

© Gina Wilson (All Things Algebra®, LLC), 2017
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Name: Date:

Topic: Class:

Main Ideas/Questions Notes/Examples

1. Mark started a new blog to write about his travels. Inits initial week,
the blog had 800 readers. From this point on, the number of readers
each week increased by 25%. Use an exponential growth model to

EXPUNENT' AL find the week in which the number of visitors reaches 10,000 people.

GROWTH & DECAY
Applications

2. A new stock entered the stock market in January 2012 at $0.72 per
share. Four years later, the price per share was $3.85. Using a
continuous exponential growth model, find the growth rate.

3. A certain medicine has a halfdife of 5 hours. If a patient is given 500-
mg at noon, at what time will they have 100-mg remaining in their
bloodstream 2

4. The growth of a plant can be modeled by the equation below where
h'is the height of the plant (in centimeters) and ¢ is the number of
LUG'ST'C weeks since the seed was planted. How many weeks will it take the

plant to reach a height of 50 centimeters?
GROWTH

Applcatons | "TTzem

© Gina Wilson (All Things Algebra®, LLC), 2017
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5. A small lake is stocked with a certain species of fish. The fish
population is modeled by the equation below, where Pis the number
of fish in thousands, and ¢ is the number of years since the lake was
stocked. How many years wil it take the fish population to reach
6,000 fish?

8

COMPOUND
INTEREST
Applications

6. If $500 is deposited into a retirement account that pays an annual
interest rate of 4% compounded quarterly, how long wil it take the
account to reach a balance of $1,200 if there are no other deposits
and withdrawals?

7. Dave deposited $500 into @ savings account. After 15years, the
account balance had tripled with no other deposits or withdrawals.
Assuming the interest compounds continuously, find the interest rate.

8. Scarlet invested $8,000in an account that pays 7.5% interest per
year, compounded continuously. How long will it take the account

to reach $10,000¢

S

© Gina Wilson (Al Things Algebra®, LLC). 2017
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Name:

Date:

‘;pic:

Class:

Main Ideas/Questions

Notes/Examples

Graph f(x)=2"

Graph f(x)=(-;—)x

EXPONENTIAL
FUNCTION

b is the base of
the function

A

Y

y

Whena > 1and b > 1, the function
is increasing and called an

exponential growth.

When@ < Dand b <1, the function
decreasing and called an
exponential decay.

Directions: Classify the fu
characteristics.

nction as an exponential growth or decay, graph, then identify its key

1. /(x)=3

A

Growth or Decay? q row A2

~_

————

NS

Domain: /__ O0,0()

y-intercept: | Asymplote: 1= ()

Increasing Interval: (_ 00 ; ;30>

Decreasing Interval:

Nnon¥

End Behavior:
fAs X- Q0
As x& -o0,F(X

() > 0
2.0

o)

Growth or Decay? DQ cod

Domain: {~ 0o w) Range: (O) 903

—
et

y-intercept: [ Asymptofe: \,f ¥ B

none

Increasing Interval:

Decreasing Inferval: (~ 00 ;OO)

End Behavior:
As x% 20 3”7 O
Ao x>S-m0, y—>&

© Gina Wilson (All Things Algebra®, LLC), 2017




Topic:

o
e (%]\ ) Growth or Decay? DQQ(\E‘(} E
Domain: (‘00,00) Range: (O; JO> \
\ y-intercept: \ Asymptote: M = D W
9_/:\ - b{A = Increasing Interval: m oNn (0
Decreasing Interval: (/ o ) %)
End Behavior:
hs x> 00, Y2 @
AS X - 00, t;(%QO
A
4.f(x)=4

Growth or Decay? [rrbu}//”\

&-\_\_

Domain: (_ 00 )(_'y)) R°"935<0 ) 00)

y-intercept: ] ASYmPfO'e:(j o C)

Increasing Interval: ( - 00 JO>
/

Decreasing Interval: N oON e

End Behavior:
As x> -0, 4y >0

[aluwhaf, Bage
EXPONENTIAL

FUNCTION
[ Py =¢* ]

eisan__ L {Cax 00 @l

AN LW»QO‘@(_ with an

approximate value of

53 e W AT R

Exponential functions with base e are called natural base exponential

functions.

Many real-world applications of exponential functions use base e.

Graph the function f{x) = ¢*, then identify its key characteristics.

4

il

Growth or Decay? (STDU-%

Domain: (-00 ) 005 Range: (O JOO\>

yintercept | Asymptote: ) = ()

1N

Increasing Interval: C— I;b’ 0<)>

Decreasing Interval: \ ON¢

End Behavior:
/\-5 X 00 "j = OO
As x>-004> O

© Gina Wilson (All Things Algebra®, LLC), 2017



Name:

Date: /

Topic:

Main Ideas/Questions

Class: j
Notes/Examples

Exporarivgd
GROWTH
& DECAY

Exponential growth occurs Exponential .decoy occu.rs
when a quantity exponentially when a quantity equnenhally
increases over time. decreases over time.

EXPONENTIAL GROWTH FUNCTION: EXPONENTIAL DECAY FUNCTION:

(D=al 1+ e(D=al|-oY

where a is the initial amount, r is the growth or decay rate
(as a decimal), and tis the length of time

1. Brooke started her career with an annual salary of 32,000. Each year
thereafter, her salary increased by 2.5%. Write and use an

exponential growth function to find her salary when she retires after
30 years.

£(=32,000 (1 +. 0153’6

of30)= %2ooo(|+ 025"
07,1320

2.1n 1995, a magazine had 14,000 subscribers. The number of
subscribers increased by 40% each year thereafter. Write and use an
exponential growth function to find the number of subscribers in 2016.

£(8) = 14,000 1+ .u)*
L=, ooo( LT
= 16,398,976 STudeuks

3. Kate drank an energy beverage with 150 milligrams of caffeine. Each
hour the amount of caffeine in her system decreases by about 12%.

Write and use an exponential decay function to find the amount of
caffeine in her system ofter elghf hours.

LSO =02 )
elgy =150 (=1’
= 53,45 M4

4.The halfdife of Mercury-197 is 3 days. Write and use an exponential
decay function to find the amount of M ercury-197 left from a 50-gram
sample after 20 days.

D)= s*o(l-,s)
4?(90/) SO ([~ 5)

‘.Mg\

®

© Gina Wilson (All Things Algebra®, LLC), 2017
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Corlwoue
GROWTH
& DECAY

Sometimes a quanitity is constantly increasing o P ct
or decreasing at an exponential rate, and not = T

just after each year, month, day, hour, etc.
The formula to the right can be used to find
the balance of the account in this case.

*ris positive for growth
models and negative
for decay models

S. A garbage dumpster started with 4 pounds of garbage. The amount |
of garbage increased continuously by 35% each day from this point

forward. Find the amount of garbage in the dumpster after two
weeks.

6. The population of a town is declining at a continuous rate of 1.5%. If
the current population is 16,000 people, find the population in 8 years.

= 0IsE
= [, 000¢
A ' ~.0is(%)

LOGISTIC
GROWTH

Junclven

model. The logistic growth function is given as:

Sometimes a quantity exponential increases,
but then levels out, approaching a horizontal
asymptote. This is called a logistic growth

f(x)=——

1+ ae™

7. A disease b

ins to spread in a town of 20,0 people. After ¢ days,

the number of people who have been i

20,000

0= 500w

p() = 13

ing the function, find the population of the cou

& 14 58¢70025

7 © Gina Wilson (All Things Algebra®, LLC), 2017




\&:me:

Date: /

Topic:
|¥p

Main Ideas/Questions

Notes/Examples

COMPOUNdJ
INTeRest

A common application of exponential growth is compound interest.
Compound interest is interest paid on both the initial investment, called
the principal, and on previously earned interest.

FORMULA: a=-_ 104! halance

ot | p- Drtaei W
fep(145) ol ¥

r= (‘Gje

n= # Limes oompoimd il yeerly

= e in Uears,

exampLes

1. Dave invests $300 in an account with a 5% interest rate. If he makes no
other deposits or withdraw als, find his account balance after 15 years
if the interest is compounded with the following frequencies.

a) semiannually b) monthly AL
A=3v0( 1+ £ AT A=300(1+ )
A="20.21 PNE R TY

2. If $2,500 is deposited into a savings account earning 8% annual

interest, how much will be in the account at the end of 25 years if the
interest is compounded with the following frequencies:

a) quarterly s >q (255 b) daily 0% 3&)’( sty
A=2s06( |+ A=as0o( 1+ 36

W&WM A= 8l gues-sY

b (11162

3. When Amelia turned 6, her grandparents opened a college savings
account for her with an initial deposit of $500. The account earns 3.2%
interest compounded bimonthly. If her grandparents make no other

deposits or withdraw als, how much money will be in the account
when Amelia can access it at age 182

A=500 (| +._o%1)““’~‘ L
“u

5
A3, 99

© Gina Wilson (All Things Algebra®, LLC), 2017
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4. Suppose a savings account offers a 0.4% inferest rate compounded
semiannually. If Samantha opens an account with $750 and makes no

other deposits or withdrawals, how much interest will she have earned
after 10 years?

. 00u\2 (10) o
5 =l 780:)9

A= § )08y W}

3. In 1990, Carter deposited $1,000 in an investment account that earns

2%% annual interest, compounded quarterly. If no other deposits or
withdrawals were made, find the balance of his account in 2025.

- 202375 \y (35
A= 1000(] 4 L2275 )

A 5#; 2G0. 55

CONTINUOUS
COMPOUNd
INTeRe St

In some cases, interest is com pounded FORMULA:
continuously meaning the account is
constantly earning interest. The formula to the A i P@ rt

right can be used to find the balance of the NN
account in this case.

exaMpLes

| 2.7% annual interest

Option A:
5.5% annual interest
compounded
monthly

Option B:

compounded
continuously

6. Suppose $800 is invested in an account atf a 6% interest rate
compounded continuously. If no other withdrawals or deposits are
made, find the balance in the account after 20 years.

A=§00e °° 2
A :ﬁl(as'(o ,.O(f

7. Find the balance of an account after 5 years if $1,200 is initially
invested at an interest rate of 12.5% per year, compounded
continuously and there are no other deposits or withdraw als.

Al /lOUG“wQY(ﬂ

/lr:na;q\ a0

8. Carlais investing $1,500 in a new 30-year retirement account.
Determine which of the interest rates and compounding periods
shown to the left would be her best investment option.

Optiott

s>

JOSS‘

12 Bo)
A= 1500(1+ =5~

/A= 1500¢

A=%9¢1.0% (Dot Y= 237§

Optien X ‘
q L__/ © Gina Wilson (All Things Algebra®, LLC), 2017




15. log TO £ 16. Io;;,i21: X
@ = f()LU P ot . 1o ,X: _Lli
R 18. log, 1 7@
17.Iog32 ‘,)( gx:l
i x=0
CHANGE OF Some logarithms are not as easy fo i lbq a
BASE FORMULA | S5 obove, end wiecuie | 100, 4= (o0 b

Approximate each logarithm using the change of base formula.

Choose BASE 10

because there 19. |Og5 34 20. '()g2 98
s, o loa s (4147
105 5 ‘ (oG 2
21. log,, 4 22. log, 2
logH G VbeY log 2 3¢9
d 23. Iog3 2252 2 24, IOQB%
( O(/) b Onfe o3
og &
A logarithm with base e is called a
NATURAL natural logarithm and is written as In. IOge i = JZA i X
LOGARITHM | o :
Write each equation in exponential form.
25. Inx=4 26.In,10=x
¢ 14
il eX=10

Write each equation in logarithmic form.

27. ¢ =50 |04 50= X > = &Jj% Xeh t>~
&/)«\SD:X m DNX=s

— - £
T T R IR
DO YWD

Approximate the value of each expression.

’ Use the In button 29. In 64 30. In
! on the calculator )

to evaluate U“ ‘5/80) Sa. l : QQA)E

natural logarithms.

© Gina Wilson (All Things Algebra®, LLC), 2017




| 3

Main Ideas/Questions

Notes/Examples

": A logarithm (log) is another way of writing exponents. 3
W]C\/f\r/ K A Logarithmic Form Exponential Form
LOGARITHM? logra = x J - by el |
L Read as “log base b of a equals X%
COMMON A Iogorithm with base IQ is col{ed a common log, x — \% ¥
LOGARITHM logarithm and can be written without the base. 10

Write each equation in exponential form.

‘OC)‘D ( "l[,. \:"\

Evaluate the following logarithms using your knowledge of exponents.

WD% 1. log, 49 =2 2. log,32=5
2 Gl
BETWEEN 744 D =
FORMS  |3imoo=s e
3 ‘64
1021000 St 1y
et o V)
| 3
5. Ioga2‘=§ 6. l03,27=§
gzt 4> =97
Write each equation in logarithmic form.
7.5 =25 8. 8 =1
] 1
9.3 =— 10. 122 =23
81 / )
I\ 2 s AR
loc)%(g’—\>’ 'k\ l()()w_@‘@)j i,
] 3
11.10"' =— 12.16* =8 2
10 b
log,, =

10

® Gina Wison (All Things Algebra®, LLC), 2017
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Name: Date:
[Epic: Class:

Main Ideas/Questions

Notes/Examples

D
=

PRODUCT

log,(m-n)=
Dm+\0ﬁb

:zL 18
2o
Y

)5

Condense into a single logarithm.

1. log, 9 +log, 5

2. log 6 +log (x-3)

3. In 4x% +In 3x°

L0g 5 (4:5D 10g & (x-3) Il r=(343)
\O% HS {o;)(w(-!@ v@w\(lgx7>
Expand using the product property.
4. log 72 A 9 (6)log, (x - 4)
|0(j13¥\(?€39~L 5.Inm 4
G - (D ‘

Condense into a single logarithm.

QUOTIENT 7. In 96-1In 6 8. Iog (8X10) IOg (4x2) 9. Iog7\/E—log7\/§
ab gx' Vaw
’OVQPW il 109 104, 3
{ g
JUn " (()Cj gxy \()Cj7
log, [mj '
\ {10 h Expand using the quotient property.
U —
o Uloga 11 In-‘3I 12. Iog(x 7)
\OQ5§. x+1 2
[ 3~ mY ’06(}(_7>~|u3(yﬂ,
Condense into a single logarithm. Simplify if possible.
POWER 13. 3-(|ﬂ0396 14, %4094 8] 15:i(x —Al)_-\ln 4
F%/ﬁglﬁjzaﬁ |Og 21k q
log 4
log, m" =
ﬂ lOgh 18 Expand using the power property.
: 16. log, 5° 17. In J2x+1 18. log dl
Y. ° 64
X‘Q&%S A (zxH)3 ,Qa) 5
©
= \ ,
Sl 2 > ~l «Q‘ﬂwz’

)~

© Gina Wilson (All Things Algebra®, LLC), 2017
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USING THE PROPERTIES OF LOGARITHMS

Directions: Condense each expression into a single logarithm.

19. 2-log, 9 +3-log, 2

‘ 20. log80-2- Iog42_

IOKNQJ*’“XMf lwf} L1¥ 1 ’%SO,U"DKW

B e L
- L b8 | \
(@) 24 (”;’)”"n (Pa") | 22. 7 (log, x* +1og, ') l0‘35 X q(qg
= | Inpay ()Y 1105 &x3) y 5 o
() 3L By . % 20 q .
& %Q“;P_%ﬂ i [logs NX°

C
(95 } Prg. —
Z 23. 2ll’\ 64-2-In 8 24. —2(|og]5+_].|og _]_j kOC 5 -
ul 3 77 z 2 .91 [ _l
0| Wb 3 8 ool l§+\06‘(4)k> \0¢ 25
< Ly \ A N ’
(@) don Ve “{“\ ‘ﬂﬁp —l(\og\56(§>
(&) dIn qu ‘Q( QC( 5)
25. log 72——(2 log 4 +log 32) 105)4 g 28 Iog3 Iog3 (16d%)

lo¢, 72 - 3(\oct\ £log32) flog9]
6672 - 3 (16 iu‘%zﬂ
\0672 §!0q5\1/3

Directions: Expond each logarithm completely.

'-\l

3 mc CL/
log, 4~ >log y ~)‘UC39\\
q)’w g~ 1324 -

% 1097(Xy3)3\ 28. In [ij
log,X + 310G %
2 i 3nm - 70n N
O
O
—
U | 29. Iogm b ( zj“
9.
Z | g @D
E |04 A ijtt , 3
<Zt 3 log 0+ 3 log 7\oguC ~21044
% Sipngeal 32. log, 5/:
L | nmasee’ g S
’ S 46 p + S InG \oG )&‘5/L( (x*% X
&)\(\9\5 Tn \) N j (X* N
20 5+ o+ ¥wg_ 4400, X = 1042 X

X1

ilson AIIDX § Algebra®, LU 2017
/51 I(f)-L)\ L\%&%J\v \ ?g 9 Q). 2




ﬁ‘ AT U SEI ng e Te A

L m
OGARITHMS ©5.0nc0 Chort ’
COMMON LOGARITHM
5 A base 10 logarithm, wiitten as: i Uz>c;2 LOGARITHM
PROP ase e logarithm, writt : ,
- _ RS _ EXAMPLE 1 Sl T
BASIC . ‘ EXAMPLE 2 V
PROPERTIES _OO\V 1=0 _OQ@ = | Simplify: Simplify: ,
log, 1= O log, 4= | ;
, PRODUCT _O©> AS . SV 3 _omn‘%:“m“mwmw Expand:
| |00 Ik \C 8 Ol IR e DY
PROPERTY Jp M T:QU N 1002 () p ;,,g,ﬁ 3 2)=
(3 (X -2D(x+ ()
“wacx In(x-2) + (X4 1) |
A
= _O@ Q = Condense: |
1= QUOTIENT i 4 bt T Expand: |
| PROPERTY o4, M =\&g N log 52 e 0g, (%)
,m 0G5 log, X =164, 5 |
| ﬁ
| ST el i |
,h | L Cond . 3 |
h, POWER 0g, m ww_:M:wm. IS g
PROPERTY n1og, M 003 log, 3% = |
An 729 PRILTE %
|
B e e i O] S \
CHANGE ?\@ O Evaluate: #‘;!x
OF BASE log, a = o0 log, 138 = A /
b 1041 : log,, 2 =
FORMULA log 138 , ) oy 2 Q2=
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ame: Date:

W)Y B
3 Topic: Class:

Main Ideas/Questions | Notes/Examples

A logarithmic function is the inverse of an exponential function.

LOGARITHMIC Using your graphing calculator, sketch the following graphs:
FUNCTION

i
e neadr Ve

b is the base of
the function

v v

To graph a logarithmic function, you can use the inverse
exponential function, then invert the values from the table
to graph the logarithmic function.

A

Directions: Graph each function and identify its key characteristics.

Domain: O m)

. 4_% Range: | 20 E
il G x-lntercepr ‘ O)

3 s | Asymptote: X :O

4\ Increasing Intervat: ( O |00 )

Decreasing Interval:  (\J ) "\ €.

7 End Behavior:

As x Do, D00
ASp A 2 Do D —E2

1. f(x)=log, x

.

2flx)= |Og_; X Domain: (0)@)
Range: (‘lOOI ;D>
_Af-ﬁ N x-Intercept: l
‘ ¥ l\\ Asymptofe: X = O
2~ ‘ > | Increasing Interval: "\ () 1 ¢
\'\ iy Decreasing Inferval:
q X —3 End Behavior:

Ag x> -mo ,«d_,%OD

© Gina Wilson (All Things Algebra®, LLC), 2017




S o

7 (x) =log,(x+5) -2

Domain: (__5“') m)

Range: (__ml D(})

x-intercept. ( “ ) C

SRR
[

Asymptote: / e 5

Increasing Interval: (~ 5 | LbB

Decreasing Interval: (O N €

End Behavior:

As X ab; 5‘900
Asx>- 0o, lﬂ’_> —-00

O

|

) e

® 5

XY

Domain: (— 76 8 B, >

Range: (ﬁm)ws

x-infercept: m ( _8 | 0>

Asymptote: X — D

Increasing Inferval: (_m, 0\>

Decreasing Interval: NOony

End Behavior:

H’S x> 00, 9‘907
AS %> -0, Yy=>-F

8. f(x)=3-Inx-1

XY
]
g|5:2

Domain: (O | OC)\

\L/

Range: ( — OC JOOB

x-infercept: ( (, 5\ D 3

Asymptote: X :O

Increasing Inferval: (O ; ,a:)\

Decreasing Interval: | o 6

End Behavior:

As x>00) Y= Lo
As x— -0, > —O

171

© Gina Wilson (All Things Algebra®, LLC), 2017



e o

I094 (v’

)

Domain: (0 : 0@)

Range: («OO | OC))

x-iniercept( /( ) D )

o

\

Asymptote: X: O

Increasing Interval: (O ) a0 >

Decreasing Interval: hw

End Behavior:
ﬁs X“)/DO / (4 3 00
]QS%'—[D) (j_-) "‘L:D

A
|
3

%

4. f(x) =loglx+1

Domain: / 0 : w)

Range: (—\,X),OO>

x-intercept: ( 5) O)

Asymptote: X — O

Increasing Interval: Yy O €

Decreasing Interval: (0 )[D>

End Behavior:

/_\,b X m) (j-? -0
HS)“5 =0, %5&)

5. f(x)=

-log,(x -2)

QJQ

Domain: (l \DO)

Range: (-w}o(j)

x-intercept. (5 ) 0 >

—
- o

Asymptote: )( = 9\

Increasing Inferval: | () ne

Decreasing Interval: (a IOO >

End Behavior:
fisi %20, YR30
fs x>-00,4>®

D))

© Gina Wison (All Things Algebra®, LLC), 2017
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

Sy
EXPONENTIAL
EQUATIONS

(using @ common base)

Steps to solve an exponential equation using a common base:

@ | Rewrite the equation using a common base.

@ | Use the properties of exponents to smplify each side of the equation.

© | Use the one-to-one property: If b* =5’, then

Q | solve!
1. 32x—9 = 37 2 e4w—| =es-2
SET 1; 24855 s 2l
WITH A 2y =) i pde
COMMON BASE 2x=b gk 0 B
' fx =%\ LW =
‘u) - t \

3 5c—l d 53c+2 2 57c416
0-1430¥L _ 5”¢ rlb

4. 8"2”‘ _82/“9 - 8“ -8”
K3 -Q _ gt\z4\\

5 8
5«‘.1—\: 510“‘5 K1*2)¢~0\: »\ZH\
T —_ —
TPSEEe FOR R i Rpeids
=iSe Al ( K S—>< K“'H o
jc=-s\ [KzsL K="H
5. 9% £8] L
(e kT .
SET 2: B :‘fg_qq%u
WITHOUT A Hy-alo=> o
COMMON BASE Ly =X —3=6""
7
Ty 0= j' \
T R phess T
;Ma,ls’(wa\ 8. (TE) 125 =120
- : 3 £
n-A=5M+\5 n—numwx =i
a1V aig B _W_ngzzms
[(\?n—;m xl_(pr‘:(o =0

&0
(X3 X))
=& X="2/

)

)))

20

® Gino W ison [ATTRTTGY Algébra®, LLC), 2017



e

9343 =[L)M
49

73(@(\ -q)_7_1(n+b()

(Ih_\é_:"&h"\g]

§n =
[n=3

10. 8% =128
23 (l-v3:17 (V¥3)D

Lg-3=T1V+2l
£ ST

—se= 10V

[ v="

11. 9% 243°P¢
33'('_93\ 35(1")#(2)
Cy o \Op+50
Cip P

P =

(D)
)C]

—L

14, 25°.625"3 = i
25

<™. as 2(0+3) =1.S -

oL aA3)

25 A

.' x+7 ] 4
15. | — 64 =| —
(16); 7 (32]
P (X+?\. Q(o(x*o > a,g(q)

S piag +loxk30 =20

e “o
9 )(+Q:“;.O
o I B A

)/><:-|i

e - SR

WO
16. 512" =(—-) -(_]
64 8

ghjv gfz(i*) g—\(s’qq
g™ —b‘g +(-$4 )

g 4o ]
33 *—(og b\j “j 350
s5y*+by=0

2

H =73
,,2Lﬁ(491‘3> = //(j:ﬂ

7.
© Gina Wilson (All Things Algebra®, LLC), 2
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Name: Date: g
. ; ~J
\EPICZ Class: i,

e i)

Main Ideas/Questions

Notes/Examples

Sty
LOGARITHMIC
EQUATIONS

Type 1:
log = log

@ | Condense the logarithms on each side of the equation.

0 Use the one-to-one property:

If log, x =log, y, then

—

0 Solve and check for extraneous solutions.

Directions: Solve each equation. Check for extraneous solutions.

1. log,(7x -1) =log,(5x +17)
2 Elo=Seald | 7]
2% =9%

24|

2. In (k* —4k) =In (k+14)

Ky Ky

K =5K-14= 0
(KD(K+2I=O
l;{;’) )K=-2

3. log 4 +logy(c + 3) =log8

L (e+3)=¥ \Oq_,(uw(g\ X \Oq g'/3
L{@/.\,\Q-:g Sw-3 s
He=Y wi'e
3] S s e Y
e 2(5W-3 )
\pw—lo =T
Qo = \1
w = '3‘

4. log,(w +6) —log,(5w-3) = % -log, 8

5. log,(4p+3) = 7 |094(]6p )

\oc) (L\P’f3>

52

5.2, In(a+l)——(ln 80-In 5)
ln(a,\,\x _éng() (r\‘a\
L

\h(aH)L; In §
ln(OﬂLlB ¥ lnlb

O

Rl (DL
o230~ 0p3=0

3

Y,

D),

V)

,-1)=0
(o +0\3 /%0 o

© Gina Wilson (Al Things Algebra®, LLC), 2017
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Sy
LOGARITHMIC
EQUATIONS

Type 2:
log = number

O | condense and isolate the logarithm.

@ | Rewrite the equation in exponential form.

9 Solve and check for extraneous solutions.

Directions: Solve each equation. Check for extraneous solutions.

7.l0g,(3x-4)=7
272347y
12.8=3 =4
|3 2=3x

|3
X=mg

8. IHEQa =9,
Q_ i~
e - D}{}k

e
&= “F

9. log,(w+7)-5=-3
(og, (W)=

(ﬂl:w+7
3= wH1

11. log,(2v +3) +10g, (2v - 3) = 2
logy (Jv+D(E3v-3>= >
(04 (Uv2=8)=2
H’L: L\\/?-—'Cj
iyt el/s
vl: ‘?L‘_S‘

“ (e
+ 5

-~ =

R

12. L0 27 4 In(x—5) = 4
in 37 B (x=s)= Y
ln 3(X'53 =Yy
e Ky

o | S=2K

st
X= ef;+5 | kw2320

13. log, (n-3) +log,(n+1) =5

14. log, c2\f2|_092(3c -5)=2

logy (0-3)(n+ =5 lag., %“—cj;::;
ey, (h2-an-D=5 2= c?
F e r\pllh—?) ErS o
322N - 3 HIAR-5) =T
n%an-38 =0 \lcagoii;ma+;ozc
(n-D(nrs)=0 (e -0)(e-2)=
U B ey e




[ Name:

— |

Date:

LTopic:

Class:

— |

Main Ideas/Questions

Notes/Examples

S
EXPONENTIAL
EQUATIONS

(using logarithms)

solved using logarithms.

If using a common base is not possible, exponential equations can be

© | solate the exponential expression.

@ | Take the logarithm of each side.

(3] Expand the logarithms if necessary using the power rule.

M |

0 Solve and check for extraneous solutions.

EXAMPLES

—

© Gina Wilson (Al fhings Algebra®, LLC), 2017

®B’=80 2.'¢" =140
log 3= hog €0 A= ()40
\oey 3104 80 x=nis 0
1og 0 |
= 1043 ) T
3)\\)) i
5"=18 RS
O(oqg“‘ = log (8 - (—) ol ks
(xmtoaS Zioqis e (3 el
58 brosyioa(3 Hsleg
w’s Sat
3
o ‘ﬁ/ I X j,g;l:’b 0o,y :
(24591 %q | S el
e +25=108 e
@QS‘S;’S@ e O ¢ ‘"&5 &
—:gjﬂné’% s —ﬁ%;s‘
H ng3 (4281057
:~/ g e lﬁﬁ-—g; FELSVERN 1
wid] | e fxuk)
XX e
s -




258 =17
7' _2 —]:
J3 il

8. _2.42.\'-»7 +9 =_55

2 2 ’les—7:__@4
;5%“3”:‘*3*(—5) ;L{'zxﬂ:%l
-L) i ‘
%= 6 y=log32
X s 03 (2 D09 =
e axiy = 1E3%
x&,= logesd log 4
e gatlen 2= o7
[0G X , ol
X 22 /[,4773 }m: '1.2.&5‘}
@ 2“5 ik 3x—2 B, 82"" = 5“3 )
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Name:

Date:

Topic:

Class:

Main Ideas/Questions

Notes/Examples

EXPONENTIAL

GROWTH & DECAY
Applications

4\_({\?&_( \ T‘C)t

1. Mark started a new blog to write about his travels. Inits initial week,
the blog had 800 readers. From this point on, the num ber of readers
each week increased by 25%. Use an exponential growth model to
find the week in which the number of visitors reaches 10,000 people.

10,0002800( 1+e3SY.  logy 125=

OOO()”QOO(M}S) 3 [ 26
: lgo@ ~go0 L= \TO%,,L_-
12§ = LS

i il
20 166712,5 =165 Was + =ih3

%:\051.&\/

ey Joi ii/,
\wﬁ/yj

o= it biad amiy
(‘:c\\“ou)“" YR

l:_: TAMmE

Q ( {\ — ¥\ (\(1,\ (L\*r\bu,uk
T e

5™ A new stock entered the stock market in January 2012 at $0.72 per
share. Four years later, the price per share was $3.85. Using @

continuous exponential growth model, find the growth rate.
(N
2045 T &Y e
Ty ar
g.gb-'73€’ L”ooll%
dr- 43474

‘&MQM:,QMS.’N')A
ez 503402

r'w
T = il

)

3. A certain medicine has a half-ife of 5 hours. If a patient is given 500-
mg at noon, at what time will they have 100-mg remaining in their

bloodstream? . =
potime (‘jf’w‘s) /cz)oas:re;rzo( ,5"5% b= 5log,>-
‘ Aol (a5
Pf; ﬂUG) : i % a/)hucws
Cinal Gmour | log-2 = =1l
—in , 3
2—' @ amad oG, 2 =409 bg- ) 112 3k o™
— tim( 5 jog2 = £\ 04>
N A (L

LOGISTIC

GROWTH
Applications

4. The growth of a plant can be modeled by the equation below where
his the height of the plant (in centimeters) and ¢ is the number of
weeks since the seed was planted. How many weeks wil it take the

i i 2 J
plant toreach a helg;[\(t)og ‘58 \c§2f1[g§ef§§.as_o _ ok =dl )
2 = L
Lo 2 [Ragei™ =5 e
1+12e \)—"'-'.n =l st D
50,z asVL et L ol O
2T = e g=1
\ (+1de

))
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5. A small lake is stocked with a certain species of fish. The fish
population is modeled by the equation below, where Pis the num ber
of fish in thousands, and ¢ is the number of years since the lake was
stocked. How many years wil it take the fish population to reach

6,000 fish? g -t 1
L R
a8 = g = AL
? S (3453 ~in(a
&b b i '."’
G s 3

b L

e i kAo

COMPOUND
INTEREST
Applicalions

‘ A: OvavaL
P: PrinQiPQQ
= rore
F-timen
(ﬂéarg
n= nuw‘&‘”c"

Times
00w pumnded

in bne ‘jfar

; (\‘E (
H: \D(\“‘%) @2)\\4 :‘-\‘t\O(j\‘o\

6. If $500 is deposited into a retirement account that pays an annual
interest rate of 4% compounded quarterly, how long will it take thg
account to reach a balance of $1,200 if there are no other deposits

i 2
and withdrawals? E I 00)3 ‘»‘ e t—
-/‘ —

2.00- SOO(H_%QL'ILD L“@j‘l.()'\

)_L\:(h@\) : 2 gtV
Z‘Li: \O%(LO\)\H' t < \j/\/

7. Dave deposited $500 into a savings account. After 15years, the

account balance had tripled with no other deposits or withdrawals.

Assuming the interest compounds continuously, find the interest rate.
‘ A2l

| s00=S00¢ 3 _
56 s 4
=€ iSe 4
(ids = lne r=1073
&M%:\gr‘@ 2 UiR%

ﬁ: Peft
( OMADOUM ‘
L0 Lo Ouws VY-

8. Scarlet invested $8,000 in an account that pays 7.5% interest per

year, compounded continuously. How long wil it take the account
toreach $10,0002

il Ky
/0. 000 —go00&
oA IR
s S .\
. ‘o’h‘:
Dl a8 =Some

L \:Q)\\ .9;’\‘ s ?)L{\A’
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Name:

—  Date:

Unit 4: Exponential & Logarithmic Function

Per: Homework 1: Graphing Exponential Functions

**This is a 2-page document! **

curve,

Directions: Classify each function as an exponential growth or an exponential decay. Sketch the

1 f(9=3-6"

o3 )

3. f(x)=3 (g)x

‘Bltgcﬂons: (@) Identify the parent function and (b) describe the transformations.

Directions: Graph each function, then identify its key characteristics.

g, f)=7;

Domain:

R

Range:

y-intercept:

Asympiote:

Increasing Inferval:

Decreasing Interval:

End Behavior:
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9: f(x)= (%)X Domain:

Range:

y-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

10. flx)= (%)x Domain:

Range:

y-intercept.

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

Domain:

Ee ey €

Range:

y-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:
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Name: Unit 4: Exponential & Logarithmic Functions

.Dcte: Per: Homework 2: Exponential Growth & Decay

**This is a 2-page document! **

Exponential Growth and Decay

1. Aaron owns a rare baseball card. He bought the card for $7.50 in 1987 and its value increases
by 6% each year. Write and use an exponential growth function to find the baseball card'’s
value in 2015.

2. Jennifer started working at her job earning $6.25 per hour. Every six months, she gets a 3.25%
raise. If Jennifer has worked at the job for 14 years, what is her hourly rate?

3. In 2005, the Summervile Journal had 110,000 subscriptions. The number of subscriptions
subsequently decreased by 8% each year. Write and use an exponential decay function to
find the number of subscriptions in 2022.

4. In November, 26 students at Monarch High School had contracted the flu. Each month, the
number of students who have contracted the flu increases by 36%. Write and use an
exponential growth function to find the total number of students who have contracted the flu

by May.

5. lan bought a new truck for $35,000 in 2015. Each year, the value of the truck depreciates by
9%. Write and use an exponential growth function to find the value of his truck at the end of

his 60-month loan.

6. A certain compound has a half-ife of four days. Write and use an exponential decay function
to find the amount of compound remaining from a 75-ounce sample after three weeks.
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Continuous Growth and Decay
7. A 4-foot tree was planted in 1984. The tree i i
: : : grows continuously by 22% each
point forward. Find the height of the tree after 8 years. i e

8. An ice sculpture measures 52 inches and melts continuously by 3% per minute. Find the height
of a sculpture after 15 minutes.

9. Sam shaved his head down to %" for a swim meet. If his hair grows continuously at a rate of
one-quarter of an inch per month, find the length of his hair after a year.

Togistic Growth
d from 2001 to 2014 is modeled by the function belowWhere ¢

10. The ulation of fishin a pon
is the ye ince 2001. Using the function, find the number of fish in the pond i 14.

the resources avaiable for
ea is modeled by the

11. The bears in Alaska are limited to.ercertain area fo live due
food and shelter. After tyegrs;the number of bears living in th
function below. Using Unction, find the number of bears after
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Name:

Unit 4: Exponential & Logarithmic Functions

Per: Homework 3: Compound Interest

Date:
&

**This is a 2-page document! **

Compound Interest

1. If $1,800 is deposited into an account earning 6% interest, how much will be in the account at
the end of 18 years if the interest is compounded with the following frequencies:

a) quarterly

b) weekly

2. Erica was given $300 for her birthday and decided to put it in a savings account that earns
3.75% interest. If she makes no other deposits or withdrawals, find her account balance after
ten years if the interest is compounded with the following frequencies.

a) semiannually

b) daily

nine years.

3. A $2,750 deposit was made to an account earning 23% annual interest compounded
weekly. If no other deposits or withdrawals are made, find the balance of the account after

4. Jason saved money over the summer, accumulating $1,700. He opened a savings account
that earns 4% annual interest compounded monthly. If Jason does not deposit or withdrawal
from this account for 12 years, find its balance.

5. In January of 2003, Jaylen deposited $1,450 into an investment account earning 5% interest,
compounded semiannually. If there are no other deposits or withdrawals from the account,
find the total interest earned by the end of December in 2017.
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é. Insecond grade, Eliza was given $500 from her grandparents. This money was deposited into
a savings account which earns 3% annual interest, compounded quarterly. Find the account
balance at graduation if there are no other deposits or withdrawals from the account.

Continuous Compound Interest

7. Moises was given a $1,500 signing bonus at his new job. He is going to invest this money in an
account that earns 6% interest, compounded continuously. Find the account balance after
ten years.

8. Suppose $2,800 is deposited into an account at a 2.5% interest rate, compounded
continuously. If there are no other deposits or withdrawals, find the account balance after 25
years.

9. Find the balance of an account after seven years if $600 is deposited and the interest rate is
11.25% per year, compounded continuously and no other deposits or withdrawals are made.

10. Jacquie wants to invest $2,000 into an 18-year college fund for her new child. Option A has a
6% annual interest rate, compounded bimonthly. Option B has a 7.5% interest rate,
compounded continuously. Determine which account is the better investment, and find how
much more money she will earn by using that option.
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Name:

Date:

Unit 4: Exponential & Logarithmic Functions

Per: Homework 4: Introduction to Logarithms

Directions: Write each equationin exponential form.

10. (342 =324

1. log, 27 =3 2.In8=x 3. Iog4,343=%
1 1 2
4. log— = -1 =— Lnx==
0955 5. log,, 2J6 > 6.Inx=¢
Directions: Write each equation in logarithmic form.
1 7 5
7.8 =9 8 g2l Ak
64
11. ¢* =21

1 -3
12. |- | =125
(SJ

Directions: Evaluate each logarithm. Use the change of base f

ormula when necessary.

13. log, 81 14. log,,1 15. In74

1 17. log,, 2 18. log, 64
16. Iog497 % g%
19. log,, 124 20. In12 21. log, 63
22. In247 23. log,, 3 24. log,, 256
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Name:

Date:

Unit 4: Exponential & Logarithmic Functions

Per: Homework 5: Properties of Logarithms

**This is a 2-page document! **

Directions: Condense each expressioninto a single logarithm.

1. 3:log, p+7-log, q

1
2. —-Iné4-1In12
3

3. %(Iogé K ~log, °)

4, 5-|oge(c3d2) +3- loga(cd7)

5. 5-loga+%-logb—4-logc

2
2

6. §-Iogz27+§-log24

7. 4-logx —(2-logv +3-logy)

i
i3

(In(64) —In(8x3))

] 3
9. 2 log, (9x) + 5 log, (4x°)

10. log(4x) +2-log(x - 3)
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Directions: Expand each logarithm completely.

11. log, Y5w+2

3r?
r-8

12. In

2 2
13. |ogsi 14. log,(x* +10x — 24)
c
3 -
15. log, (%) 16. log, V/3mn

17. log,(7g°h°)*

18. lo ——‘[’;—
g4y+8

20. In(u* -8)
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Name:

Unit 4: Exponential & Logarithmic Functions

Per: Homework é: Graphing Logarithmic Functions

| . Date:

** This is a 2-page document! **

Directions: Graph each function, then identify its key characteristics.

1. f(x)=log, x

Domain:

Range:

x-infercept.

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

2. flx)=2:log;x
P

Domain:

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:

3. f(x)=-In(x+9)

Domain:

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:
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4. f(x)=log,(x-2)+4 ) Domain:

0 Range:

x-intercept.

Asympfote:

Increasing Interval:

Decreasing Interval:

End Behavior:

5. f(x)=5-log(-x) Domain:

Range:

x-intercept

Asympftote:

‘ Increasing Interval:

Decreasing Interval:

End Behavior:

6. f(x)= 1091 (x+0)-2 Domain:
3

Range:

x-intercept:

Asymptote:

Increasing Interval:

Decreasing Interval:

End Behavior:
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Name: Unit 4: Exponential & Logarithmic Functions

Date: Per:

Homework 7: Solving Exponential Equations
(using a common base)

** This is a 2-page document! **

Directions: Solve each equation using a common base.

Yols® =72 2. 105 = 10"
R A e T 4 P10 gt _ gies gt
P’ =16" 6.8 =82

1 u?+8 : 1 c+4 . 1
7. (3) =125" " 8. (5-7-] =34.3"

© Gina Wilson (All Things Algebra®, LLC), 2017




9. 9—-40 = 2432a+3

10. 16" =64

12, 49774 = 3437+

e 0
y 8132

14. 2577 . 60570 =)

16, 4 =16 64>
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Name: Unit 4: Exponential & Logarithmic Functions

. Date: Per: Homework 8: Solving Logarithmic Equations

** This is a 2-page document! **

Directions: Solve each equation. Check for extraneous solutions.
1. log, (éa + 4) =log,(9a - 5) 2. log,(3x—11) +log, 2 = log, (4x - 8)

3. In(m+3)-In(2m-1) =In4 4. Iog4(2p2 +3p)= Iog‘(p2 +10)

6. logé —log(-2y - 3) =log 4
5.%-In(16q8)—ln3=lnl2 96=log(~2y =3) =leg

7. log,(3k +12) = % -(log, 405 -log, 5) 8. logy (w+12) +log,(w) = 3-log, 4
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®

9. log,(11p+18) = 3

10. 2-10g,(3x-7) =10

€

M. In(4u)+ 3 =5

¥ 2
12. §-|°927(5C +6) = 3

13. 2-log(2a-1)=0

14. In2 +In(k - 4) =%

15. log,(2w?) —log,(w+3) =3

16. log,,(n+14) + % -log,,(4n*) =2
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Name: Unit 4: Exponential & Logarithmic Functions

' Date: Per: Homework 10: Logarithmic & Exponential Equations

**This is a 2-page document! **

Directions: Solve each equation. Check for extraneous solutions.
1. log, (4y-7) =log, (15+2y)

1
2. log,(p+5) = E-log,,(]—l?)

3. log,(2x-1) -log,(3x-8) =log, 5 4. In(n+7)+In(n+2)=1In 6

5. log,(7k-3)+4=6 6. 2-{log,(c+1)+log, 2} =3

7.log,9+2-log,a=— 8.%-In256+lnu=6

Nl W
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Directions: Solve each exponential equation using logarithms.

‘ D RIEE e Ot

] ~3n
10. | —| =125"7
(625)

11,85 =1d 12.5177%=20
13 2-45"—8—4 14. 347 +11=+4
- =

15, FH = 4>

]6. 82ln3 = 63k-1
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Name: Unit 4: Exponential & Logarithmic Functions

e Date: Per: Homework 11: Applications with Equatians

** This is a 2-page document! **

Directions: Solve each exponential equation using logarithms.

1. An online sales store started its business with 15 sales per week. If their sales increased by 18% each
week, use an exponential growth model to find the week in which they exceeded 1,000 sales per
week.

2. A certain chemical has a half-life of 3 days. If 750 ounces are initially used and 100 ounces are
remaining, how many days have passed?

3. The average price of gas in 2006 in a Texas city was $3.92. In 2017, the average price was $2.36.
Using a continuous exponential decay model, find its decay rate.

4, A flu epidemic has hit a local day care facility. The population of sick children is represented in the
equation below where P is the number of sick children, and ¢ is the number of days since the first
child was diagnosed. How many days will it take for 50 children to catch the flu?

110

2 T 7002

© Gina Wilson (All Things Algebra®, LLC), 2017




5. The weight of a Doberman puppy can be modeled by the equation below where w is.the weight of
the puppy (in pounds) and ¢ is the number of weeks since the puppy was born. How many weeks will
it take the Doberman to reach a weight of 75 pounds?

95

v = —
14 23201

4. A deposit of $1000 is made to an account that earns 7% interest compounded continuously. After 14
years, the account has a balance of $2857.65. If there are no additional deposits or withdrawals, find
the interest rate.

7. A retirement account was opened with a $900 deposit. If the account earns 4.25% interest
compounded continuously and has no other deposits or withdrawals, how long will it take the value

to double?

8. Sarah opened a savings account with a $725 deposit. This account earns 3.5% annual interest
compounded bimonthly. How long will It take her account to reach a balance of $2000 if there are

no other deposits or withdrawals?
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