Unit 3: @ 1ittle of evervthing
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Topic 1: Graphing Power, Polynomial, and Rational Functions

Graph each function and identify all key characteristics.

1. f(x)=7x"* Z

Domain: ?Xl X $0 'S Range: i ql y>o }

x-intercepf(s): N OV\fa

y-intercept: N one

Inc. Interval(s): L—Oo ) DS

Dec. Interval(s): (0 , 00)

End Behavior:

A X 0o, £(X)?0
AS X2 =%, FOX)> 6

2. f(x)= 248 4+

A
V

Domain: R Range: iglqéol
x-Intercept(s): LO 10)

y-intercept: (,o ID)

Inc. Interval(s): (-—OO, O)

Dec. Interval(s): (0 |00)

End Behavior:

A X & 00, £(X)> -
AS X -0, £ ) > -®

3. f(x)=x"+11x* +35x + 27

A

WX (-5.2)

Domain: TR Range: ‘[R

x-intercepl(s): (-5.4(,0) , (-4.2,0) , ([ .13

£,0)

y-intercept (D, Z_D

Inc. Interval(s): (.00' -é) : (-)_g "00)

Dec. Interval(s): ('6 "2 g\

1T
Min (2.3, -1.48) :i !

{11

End Behavior:

AS X ¥ 00 £(X)
As X > -2, £(X) ¥ -X®

4. f(x):x‘—4x2—l A D

1l

e g

Min (-141,-5)
(1-u1,-5)

A

Domain: 1& Range: iql W ?_-63
x-intercepi(s): (i 2.00 " 0) oY

y-intercept: LD 1~ |>

Inc. Interval(s): (—],L”‘o) . u,q|loo)

Dec. Interval(s): (-04 =14 l)'[o ) -4 ])

Max (0,-1)

End Behavior:

As X 2 7o, FIX)3 o0
As X > 00, F1O I 00
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whether the function has an even or odd degree.

Given the graph of a polynomial functions below, determine the sign of the leading coefficient and:

{2x3+kix‘+2x 3+ )

9. Negrhu ¢ | 10. quaﬁw ( 1. PbSl‘fNC,
dd Even bdd

Topic 2: Dividing Polynomials
Divide the polynomials using synthetic or long division.
12. (2x* -8x® -22x* —=15x+20) + (x - &) 13. (6x° -5x* +x* +4x-2) +(x-1)

WlZ -8 -22 -l& 20 (15 -5 1 o Y4 -2

v 12 24 2. -I8 \_‘P 5 o | 1 _i
_ : — | ] -
2 2 -3 2 S o 5 3

|5xT 4 X2 4 x 45 - ffﬂ

14. (20x° - 4x% +10x + 1) +(5x - 1)
4y2 +0X +2

51 | 20%3 -4z +ipx +|
-(20x3 = 4x*)
DXZ+0x
- rA
=(0x+0x)

10X +1
2 3
FX t2 sx-lJ

15, (3x® +20x% +14x - 8) = (x* +6x +1)
‘ 3X+2
X AbX 41 |a%3 +20%2 +14y -8
-( 3x3 118> +3x)
2X* 111X ¥
~(2X% 412X 42)
-X ~10

~-X~=I0

XZ40X + |

\3x+z+

-(IbX-2)
3
Topic 3: The Remainder Theorem

Use the Remainder Theorem to evaluate f{x) at x = c.

16. f(x)=x*-4x+x+6;c=5

17. f(x)=4x*-3x* +7x-1}, ¢ =-2

- - - -1l
5\4\' ; g 3“"’ zL‘i -‘;’ gz. -?H 14
7 I b 2 30 H =il 22 -37 L3 L3
18. f(x)=x*-6x"-3x*+2x+2;c=1 19. f(x)=2x"+5x*+3x+4; c=-3
My = -3 2 2 3l2 5 o 2 4
v | -5 -¢ -b \& - 3 -9 I8
I 5 8 -b -4 -4 2 -] 3 b 22 @
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Topic 4: The Factor Theorem

Use the factor theorem to determin which binomials are factors of the functions below.

20. f(x)=2x>-3x*-17x-12

(x+) (X-H): ® (x4 1)
2 -2 - -2 ‘il”- S cl2 & (-4
v 3 1z
vV -2 s 12 — —= Q (+3)
2 3
2 -5 -2 @ (x+3):
_3\2 3
Ly
2 X
21. f(x)=x*+4x> -8x* -35x-12 (X+4): Q (x+2)
X42): -4{t 4 -8 -¥» -2 & (x + 4)
-2V 4 | -35 -iz Lo 32 a (x-6)
$ -2 -4 24 22 o -8 '3@
|2 -1 1 3 (X-):
P |1 0 -% -3
v+ b 30 18
1 b 23 &

Topic s: Rational Zero Theorem

Use the Rational Zero Theorem to list all possible rational zeros.

22, f(x) = x* +12x° +7x% - 42
), £2,£3,%0, %7, 214, £2) 3p

23. f(x)=x*-x*-8x+15
£|, £3, +5, 115

24. f(x)=3x-11x*-15x+24
t),2, 23,14, 1, 3¢, 12,224,
+
tl otz +4 ,rg

3T T - 3 3

25. f(x)=2x>+5x*-2x+28

21,42, ¥4, 39, 14, 22g,
+L  +

T3, ,_:lz.-

Topic 6: Descartes’ Rule of Signs

Use Descartes’ Rule of Signs to give the possible number of positive and negative real zeros.

26. f(x)=—x°+18x> +6x* -5x-4
Fx)= x5 - 18X +oxZ +5x -4

pos: Zor O Nc9=30r |

27. f(x)=x"+7x> -9 +x-2
£=x)= X4 -W3-Ax® -x -2

Pos: 3 or | Ne#g: |

28. f(x)=5x*-14x* +9
P=x) =5X4 -4 X* 19

Pos 2 or O

N#&y: 2 o0r O

29. f(x)=6x* - 3x* + 56x° - 28x? + 64x - 32
Fl-x) = ¥ -3x1-5x3-28 x2 - MY ~32

Pos:5,%,0r | Ng: O
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Topic 7: Zeros of Polynomial Functions & Complete Factorization

Find all zeros and give the complete factorization of the function. Use the Rational Zero Theorem and
division when necessary. Simplify all irational and complex solutions.

30. f(x)=x*+14x*-72
£0)= (V2-D)(XZ+ 18)
X=%2 | X*=-I%§
X=£oVIg
X=13\2

Zews: X= jt2, 2307 ]

3. f(x)=5"+12x" +x-6 ¥, %2, 3,30,

+/6-l tz/&ta/.f -‘tbé

416 12 | -V
v -5 -1 L
5 1 - O

£1x) = (X4 (BXHTIX ~6)

Etx) (X4 D(BX =3)(x+2) ]

£x) =X+ X-D (X+3 i) (X-3i3)

zeves:| X=4-2,-1,¥/s }

32. f(x)=x*-3x*-13x+15 1),23,15,1)5
1 | -3 -3 15
v | -Z ~I5
) -2 -5 o

£0x) = (X-D(x%2-2x =5)
$(x) = (X'l)(X“S)(X‘!‘?))_]

2ovos=E—‘i-3,'.6}J

33 f(x)=x"+2x*-17x-36 T, T2.13,tY4, 1,3,

'qL -7 ..3(, Ti2.ti8,¥3¢
g
-9 o

(xw)l(x1~2 -9
X=4 | X=2% J2)401)4)
2L4)

x= 2t 4o
2.
X=2x z\ﬁ?:'

= \-HT»

fi) =

P00 = (+48) (X (1 +48) Y¥~(1-VT5))

Topic 8: Multiplicity

Zevs: =14, 1+V10 3

Identify the zeros, their multiplicities, and describe the effect on the graph.

34. f(x)=x(2x-3)*(x+7)°

Zero | Muiltiplicity Effect

1] 5 |infeseets
6|3 interseets
32| 2 et

35. f(x)=x*-2x° -4x" +8x°
XS(X-2)-4x3(X~-2)
(X5 -4x3)(X-2)
XBKE-H(X-2),
x3 (X+2)x-2)*

Zero | Multiplicity Effect

-2 | intusects
O 3 intevsects
2 | 2 Mngcnd—
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Topic 9: Writing Polynomial Functions Given Zeros

Use the given zeros to write a polynomial function.

36. 0, -1 (mulfiplicity 2), %

X(X+)* (3x -d)

=(3xF-4Hx) (X2 +2X +1)
=3x4+bx3 +3x2-Hx3-gx2 UX

[P0 =3x4 +2x3-5x2-4x |

ff(_x)= X4 - 43 x2 +450

37. 5, £3\2

(x45) (X -5)(x+3Z)(X-3VZ)
= (X%=25) (X*~18)

= x4-18X%-25x2 + 45D

[ 38. -3, -1-3i

(Xx+3)(X =(-1-3)) (X ~(~1+3¢))
=(x+2) (xz- K(-1+30) = X (-1 -3¢ ) + (-180E1430))
= (x43) (XZ+X = 3LX +X +3CX + 10)

= (X43)(X*+2X+10)
= X34 2%%+10X + 3X2 4L X +30

00 = X3 +6X2+H X +30

Topic 10: Polynomial & Rational Inequalities

Solve the inequality. Use the number line to test intervails.

39. 2¢° +5x* ~32x-80>0
(-1 )(2xX+5) >0 Zews: 4,5 4
-5 Z.("5)3+ 5("5)z°32(‘€) ‘9070} 4570 X
-3: 2(-3)345(-3)2-3213) -80 70) 1o V
07 ()3 + 5OV ~32(0) "8 70 ~5070 X

5: 2s)3 +5(5)* - 32s) 50 70 13570 V

40. x> -37x+45<4x* +5 31,322,324 25,18, %0,

¥3-Yy?-31x +40.2 0 $20,240

I\ 4 31T 4D px) = XX x%-3x-40

\{ e K-DXBXX5)
Zews:=5,|,¢

<ot (P -H)*-BU) +10 £0 | AR 20 V

0% 03 -0} -31(6) +4b £0, 40£0 X
9, 23 =M (2} -31(D)+M0 50; ~4250 ¥

v, v v v
-8 -6 -g 2 0 2 4 6 8 N ); 31lq-)8ﬂ-6 -4 -2 0 2 _4 68 -
- 1| a:q3-s@y -3ud 020,  [(Cao-51UL1G]
(=4, 23V (4,00) 240 X N S LU
g 2rx-12 4 Zevos: X=-4,3 a2. <0
x-1 AS . X2y x+3 x+2
(x#4)%-3) " WxrD-Llied) ,,  zaw: X
x-1 ° r2d0c+2) pym: X= 42
e 20 50 x x -
SRy 3T %) .
0'-":',% vo; 1270 4 ‘{-50; -4to V o ‘:ﬁo, g %0
. =L . S o 4oXx
2: Fr05 Lo X Y y -26:"YS 40, o i i
4 g v «H—t—n-g-o—q-b-n-e-v-@-l—o—u—o—o-» ~25
370 8 -6 2 0 2 4 6 8 8 -6 -4 2 0 2 4 6 8
2b%o X
4D U (3,2)] | (=20, -3)U (-2, 4]
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x*+5x+4
3x* -3x-6

_ ) et )
T O3X-2DUXH)

5. f(x)=

Domale: 3[4 1) B renwe: §y (353

x-Intercept(s): (-‘-l 10 )

NN

y-intercept: ( 0 T Z/ 3)

\..Eg_a Inc. Interval(s):  Nppe
= 3_1(;‘:_-"%3 " | bec. Interval(s): (-00,2) | (2,2°)
VA: X=2 HA: | = '/3
Hole: X=-| s _None
v Holes: (=] '-'/3)
6. f(x)= x? ; i); -4 Domain: {x(x*.g.pl Range: ig‘ljtl?
x X "
e x-Intercepl(s): (-"03 ' (4)0)
= X L’YX)'H) y-intercept:  Npne. '
X(X+3 .<I g | Inc: ntervai(s): (-00,-3),(-3 b) ,(0,00)
r’ Dec. Interval(s): No ne
VA x=-3 Y=p |HA: Y=
sa NONe
Holes: Nonc
7. f(x) = 2x° 2_:28,;22_]0,\; : / Domaln:(xlx#-{ ,0} Range: [K,
+2x .
= 23 (X 45 ~1) 4 x-intercepi(s): (-5,0) | (| 10)
ZX (X1 ’ y-Intercept: Non(,
= X?+4y-S - Inc. Interval(s): (_vm, "'I)' (—l f w)
X+i . Dec. Interval(s): Noy\(,
41t 4 =5 ,:‘ VA: Y=+ HAa: NpNé
L2z W g=xi3
Holes: (_0,-5)
8. f(x)= 3x°-27 Domaln:{xlx#- 3 ;b] Range: iglg#-l “é,o

x> —6x* —9x+54
= Z(X43)(X -3)

(XY XABYX-3)

- 3
X~

x-Intercept(s): N oONne

VL

y-intercept: (O = 0.5 3

Inc. Interval(s): \|O\ €.

Dec. Interval(s): (..oo ) [o) ‘(_ b ‘00)

va: X= b HA: N =0

sa: NOone

Holes:

2, %)(3,-) )
na Wilson {All Things Algebra®, LLC),
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Application of Growth and Decay

The exponential growth or decay can be modeled by The initial population of a bacteria in a

P =P’ culture is 300. If the growth is exponential
and the rate of growth is 23% for every hour,
where P is the initial value what will be the population after 6 hours?

P,is the value at time ¢
r is a growth/decay rate

The initial population is 300 so P, =300
(r>0 for growth and r <0Ofor decay)

The rate of growth is 23% so r =0.23

t is the time The time is 6 hours so ¢ = 6is defined hourly.
The common applications of exponential To find the population after 6 hours, substitute the values
growth and decay are population (of a town into P, = Pye”.
or bacteria) or decay of radioactive
substance. P6 = 300e0-23'6 = 300e!3% ~ 1192

Usually, you are provided with all the
information except the one variable you are

solving for. So the population after 6 hours is 1192.



The following pages are
copies of your
notes/homework. They
should be Iin the order
they were given to you.

There are copies of
ONLY the homework at
the end as well.
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Main Ideas/Questions

Notes/Examples

FUNCTION

b is the base of
the function

Graph f(x)=2"

Graph f(x) =G]

EXPONENTIAL

A

N

\

v
A

N

y

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

Whena <1and b <1, the function
decreasing and cdlled an
exponential decay.

1. f(x)=3"

Growth

Increasing interval? - co - oo

s r0-(3
Decay

Decreasing interval?

e

/

Directions: Classify the function as an exponential growth or decay, graph,

2o}

Decay

Decreasing interval?

- —

-00 > oo

4. f(x)=4

Growth

Increasing intervalg - ©© = oo| ¢




Matwiak Bage

EXPONENTIAL

FUNCTION

| f(x) =e* |

e ceisan

irrational number

with an

approximate value of 27] 828

functions.

¢ 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.

3

Growth or Decay? g rOWﬂ'\

Domain:R Range:{y | y>0}

y-intercept: (O, 1)

Asymptote: Y=O

Increasing Interval: -00—00

none

Decreasing Interval:

End Behavior:

As x—o00, f(x)— o0
As x—-o0, f(x)—0

Transformations of
EXPONENTIAL

FUNCTIONS

Recall the following transformations rules given a function f{x):

Translations (Shifts)

Reflections

Dilations (compress/stretch)

S (x+ h) shifts left

S (x+ h) shifts right

- f(x) reflects
over the x-axis

a- f(x)
is a vertical compression
when |a|< 1 and avertical
stretch when |a| > 1

S(x)+ k shifts up

S(x) -k shifts down

Sf(-x) reflects
over the y-axis

f(5-x)
is a horizontal stretch
when | 5| < 1 and a horizontal
compression when | 5] > 1

Directions: (a) Identify the parent function, and (b) describe the transformations.

1. f(x)=2"-3

o) F00= 2%

b) 2% translates left 1
-3: down 3

2. f(x)= -(%),-5 1
) £(x) =(3)”

b) -f(x): reflected over x-axis
x-5: right 5 +1: up 1

3 f(x)=-3-4"7%-7

q) £(x) = 4*

b) -3: reflect over x-axis &
vert. stretch by 3
- (x-2): right 2

-7: down 7

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

) f ) =eX

b) Verhad stvetch oy 3
Refieet auress the yraxisy

Translat wp 5
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Homework
Directions: Classify each function as an exponential growth or an exponential decay. Sketch the
curve.
1 x x
1 f(x)==-6" 2 :E(lj 3 _3.[2
7 S(x) >\ 2 ACY) >

Directions: (a) Identify the parent function and (b) describe the transformations.

2(x-3)
4. f(x):—(%) +1

_3.
5. f(x)=7 2 +3

6. f(x)==-¢ -9

Wl

x+3
7. f(x)=5- Gj

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

8. f(x)=%~5’“—1

Domain:

Range:

y-intercept:

Asymptote:

Increasing Intferval:

Decreasing Interval:

End Behavior:

© Gina Wilson (Al Things Algebra®, LLC), 2017
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(population, $$%, bacteria, etc.)

Main Ideas/Questions

Cxpenenivgb
GROWTH
& DECAY

&= initial amount
[= rate (decimal)

= length of time

EXAMPLES:
If calculated
monthly, your “t”
will be the # of
months.

If a half life is 3
days, then “t”
value will be t/3
(every 3 days, "t”
will change)

GROWTH DECAY
Exponential growth occurs Exponential decay occurs
when a quantity exponentially when a quantity exponentially
increases over time. decreases over time.
EXPONENTIAL GROWTH FUNCTION: EXPONENTIAL DECAY FUNCTION:
f(t) = a(1+n)? f(t) = a(1-n)t

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

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

exponen’riolfunc’rion to find her salary when she retires after
30 vears.

f(t) = a(l+n)t f(30) = 32,000 (1.025)3°
f(t) = 32000 (1+ .025)!

= $67,122.16

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.

f(t) = a(l+n)! f(21) = 14,000 (1.40)%
f(t) = 14,000 (1+.40)*

t is difference in years = 16,398,978

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

f(t) = a(1-n)t £(8) = 150 (0.88)8

_ _ t
f() = 150 (1-.12) @

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

sample after 20 days. F 20/3
f(1) = a(t-n)t (20) = 50 (05)

- _.5)t/3
f) = 50 (1-5) = 0.49 grams

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



CorunyQu s
GROWTH
R DECAY

B,
Q‘

© = 2.71828

A=Pe'!
+['= growth

Sometimes a quantity is constantly increasing
or decreasing at an exponential rate, and not
just after each year, month, day, hour, etfc.
The formula to the right can be used to find
the balance of the account in this case.

=['= decay

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

,&Ze§k54e 0.35(14)
A = 4e*?

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.

A= “0000 e‘.0‘5 (?)

A= 1000 e %

A= 14190 people

LOGISTIC
GROWTH
Fymcgin

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

S = A

7. A disease begins to spread in a town of 20,000 people. After ¢ days,
the number of people who have been infected by the disease is
modeled by the function below. Using the function, find the number
of people infected after 10 days. 20000

20,000 o) = | +1150¢ 25 (19
f(t)=I -

+1150e70% ,
~| 18415 eeoplﬁj

8. The population P, in millions, of a country from 1850 to 2000 is
modeled by the equation below where ¢ is the years since 1850.
Using the function, find the population of the country in 1920.

- 135

1+ 58¢705

P(1) =

12.19 million
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Homework

Exponential Growth and Decay

1. Aaron owns arare 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?2

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 halfdife 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.

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




Continuous Growth and Decay

7. A 4-foot tree was planted in 1984. The tree grows continuously by 22% each year from this
point forward. Find the height of the tree after 8 years.

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

9. In 2002, a certain fown recorded 15,300 acres of undeveloped land. Each year after, the
amount of land decreased by 7% due to residential and commercial development. Find the
approximate amount of undeveloped land in 2013.

Logistic Growth

10. The population of fish in a pond from 2001 to 2014 is modeled by the function below, where ¢
is the years since 2001. Using the function, find the number of fish in the pond in 2014.

1125

P(t)=——22
(?) 1412707

11. The bears in Alaska are limited to a certain area to live due to the resources available for
food and shelter. After ¢t years, the number of bears living in the area is modeled by the
function below. Using the function, find the number of bears after 17 years.

103

) =—
) 1+ 267"

© Gina Wilson (All Things Algebra®, LLC), 2017
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Main Ideas/Questions

Notes/Examples

A common application of exponential growth is compound interest.

Compound interest is interest paid on both the initial investment, called
COMpOUNd the principal, and on previously earned interest.
INTeRe St FORMULA: 4= 10t balance
A=P(1+ D) P=_pringpal linital ) amouut
n r=_YOit
n=#¥ Hmes (f',Qmpou.Mfd ( gf&(gl
{= "hm-(/
1. Dave invests $300 in an account with a 5% interest rate. If he makes no
e)(OlMpl.eS other deposits or withdraw als, find his account balance after 15 years

==
n

semiannually: 2
monthly: 12
quarterly: 3
daily: 365

if the interest is compounded with the following frequencies.

a) semiannually b) monthly
A = 300(1 +22)209) A = 300(1 + 2)1209
2 12
A =300(1.025)3° A =300(1.00416)80
A = $629.27 A =$634.11

2. If $2,500 is deposited into a savings account earning 8% annuall
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 (n=4) b) daily n=365)

4(28) .08 \ 3¢5(26)
A=ngo(1+ '—?_‘3-) A=2500 (|+ 3775'>
A= 2500 (l.o?_)loo A <2500 (\.boozl"l)mz6
I =figul. vz h=YigH0s. 58

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 wil be in the account
when Amelia can access it at age 182 (£=12,(n =24)

24(12)
A= 500 (1+ 53)

| A= ¥133.88

— <
A= 500 (1.0013)>"
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Main Ideas/Questions

Notes/Examples

A common application of exponential growth is compound interest.

Compound interest is interest paid on both the initial investment, called
COMpOUNd the principal, and on previously earned interest.
iNTeReSTt FORMULA: 4= Tote balance
\nt P=_prinGpal linifial ) amewnt
p‘ = P |+ n > r=_YO4C
n=%Hime (:ngou.ndfd ( gmz(gl
t=_Tme
1. Dave invests $300 in an account with a 5% interest rate. If he makes no
ex quLe S other deposits or withdraw dls, find his account balance after 15 years

if the interest is compounded with the following frequencies.

a) semiannually {n:z)) b) monthly (n=12) 0
. s . 2

A=5oo(|+ Qf’*)l‘ A= 200 (11'%5) "

A= 300 ( | .025)50 A= 200 (1.00t{) 180

A= %29.27 A="34- 1l

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 (n=4) b) daily (n=365)
4(286) 345(26)
- .08 _ .08
A= 2500 (1+ %—) A—zsoo(|+ws)
A= 2500 ( l.OZ)loo A =2500 (l-ooozm)ng
A=f1gul. L2 A="gH0s. 58

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 wil be in the account
when Amelia can access it at age 182 (t=12, n= 24)

W)
A= 500 (14 S5 )z .

28¢

|A=¥133.28

A= 500 (1.0013)

© Gina Wilson {All Things Algebra®, LLC}, 2011



4. Suppose a savings account offers a 0.4% interest rate compounded

semiannually. 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?

5.1n 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
COMPOUNJ
INTeRe ST

In some cases, inferest is compounded
continuously meaning the account is
constantly earning interest. The formula to the

— rt
right can be used to find the balance of the A_ Pe
account in this case.

FORMULA:

exaMpLeS

Option A:

5.5% annual interest

compounded
monthly

Option B:
2.7% annual interest
compounded
continuously

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.

A=800e 04(20
A=800¢ ' A= $2656.09

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.

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.




4, Suppose a savings account offers a 0.4% interest 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?

A= 750 (1+ 224)"*®
¥ 20.5% in
- 20 .
k= 50 (1-002) interes+

A="1%0.5%

5.1n 1990, Carter deposited $1,000 in an investment account that earns
2%% annual interest, compounded quartery. If no other deposits or
withdrawals were made, find the balance of his account in 2025.

A= |ooo(l+ .oz:‘ls)q(ss)

A= 1000 (1.0052315)"° b:‘zzqo.ss

CONTINUOUS
COMPOUNd
INTeRe St

In some cases, interest is compounded FORMULA:
continuously meaning the account is
constantly earning interest. The formula to the _ rt

right can be used to find the balance of the 'A - PC
account in this case.

exaMpLeS

Option A:
5.5% annual interest
compounded
monthly

Option B:
2.7% annual interest
compounded
continuously

4. 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.

A___ 8006.00(20)
A= g00e " A=¥205(.09

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.

A= IZOOE,'IZS(S)

A= 1200 e *° A=*2241.90

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.

a¥17g1.08 a=t2271.30

Option A wields moce money.

Gina Wison (All Things Algebra®, LLC), 2017




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:

HW

a) quarterly b) weekly

2. Ericawas 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 withdraw als, find her account balance after
ten years if the interest is compounded with the following frequencies.

a) semiannually b) daily

3. A $2,750 deposit was made to an account earning 232% annual interest compounded

weekly. If no other deposits or withdrawals are made, find the balance of the account after
nine years.

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
confinuously. 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.




The following pages are
copies of your
homework in order

The last two pages: You
may choose one of the
Mini-projects to
complete.
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Homework
Directions: Classify each function as an exponential growth or an exponential decay. Sketch the
curve.
1 x x
1 f(x)==-6" 2 :E(lj 3 _3.[2
7 S(x) >\ 2 ACY) >

Directions: (a) Identify the parent function and (b) describe the transformations.

2(x-3)
4. f(x):—(%) +1

_3.
5. f(x)=7 2 +3

6. f(x)==-¢ -9

Wl

x+3
7. f(x)=5- Gj

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

8. f(x)=%~5’“—1

Domain:

Range:

y-intercept:

Asymptote:

Increasing Intferval:

Decreasing Interval:

End Behavior:

© Gina Wilson (Al Things Algebra®, LLC), 2017
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Homework

Exponential Growth and Decay

1. Aaron owns arare 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?2

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 halfdife 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.

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




Continuous Growth and Decay

7. A 4-foot tree was planted in 1984. The tree grows continuously by 22% each year from this
point forward. Find the height of the tree after 8 years.

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

9. In 2002, a certain fown recorded 15,300 acres of undeveloped land. Each year after, the
amount of land decreased by 7% due to residential and commercial development. Find the
approximate amount of undeveloped land in 2013.

Logistic Growth

10. The population of fish in a pond from 2001 to 2014 is modeled by the function below, where ¢
is the years since 2001. Using the function, find the number of fish in the pond in 2014.

1125

P(t)=——22
(?) 1412707

11. The bears in Alaska are limited to a certain area to live due to the resources available for
food and shelter. After ¢t years, the number of bears living in the area is modeled by the
function below. Using the function, find the number of bears after 17 years.

103

) =—
) 1+ 267"

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




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:

HW

a) quarterly b) weekly

2. Ericawas 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 withdraw als, find her account balance after
ten years if the interest is compounded with the following frequencies.

a) semiannually b) daily

3. A $2,750 deposit was made to an account earning 232% annual interest compounded

weekly. If no other deposits or withdrawals are made, find the balance of the account after
nine years.

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
confinuously. 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.
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w/ Exponential Functions

Fimancial Advisor

Jorge is working with a client who has received an inheritance of $50,000. The client wants to purchase mutual funds
and wants to diversify the investments between four categories. They have asked him to invest at least $10,000 into
each of the categories, but they'd like his recommendation for how to use the rest. With the formula:

FV =PV (1+ r)t where FV is future value, PV is present value, r is the rate and t is the time in years

Jorge makes 30 year portfolio value estimates for each client with formulas for Best Case and Worst Case scenarios.
Help Jorge decide where the other $10,000 should go and determine the projections for each case.

Bond (Low Risk)

International (High Risk)

Small Cap (Medium Risk)

S & P 500 (Medium Risk)

Best Case

PV(1 + 0.052)"

PV(1+0.121)¢

PV(1 + 0.083)*

PV(1 + 0.091)*

Worst Case

PV(1 + 0.049)¢

PV(1 — 0.009)¢

PV(1 + 0.028)¢

PV(1 + 0.026)¢

Use this space to make any calculations and show work.

Evidence

Conclusion

or Recommendation

Interpret the Evidence. What does it mean?

Analysis
of the evidence

® Clark Creative Education
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Exponential Function
Modeling

Which city appears to have the most promise for potential expansion?

Raul is an executive for Major League Soccer. The league desires to expand in new markets, and he
is evaluating the growth of the different cities in regards to population (potential total fans) and
the GDP per capita (potential corporate sponsors and season ticket holders). He has exponential
models for these statistics, and he would like to evaluate them in the next five years.

Cincinnati Indianapolis

Phoenix

San Diego

Tampa

Population
p(x)

298,800¢0-017¢

864,800¢0:015¢

1,615,000¢0021¢

1,407,000¢0:004¢

378,200¢0032¢

Economy

f )

52,063002¢ 53,441¢0%01%¢

44,803¢0-021t

57,955¢0-016t

40,153¢0016t

ReSeaRCH

HaALF TIime

aRGUMEeNTsS

STOPPaGe TIime

What are the two or three best choices to make and why?

Use this space to make any
calculations and show work.

Decision

Make a decision and provide
reasons to support it.

(7}
o
=]
=]
.
=]
=
=
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