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LT 1c: | can compare linear vs. exponential change. p1 6

The Situation: You have $1,000 saved. Now, you need to figure out

which bank you want to invest your money in. You can choose from the
following two banks.

TCF Bank Wells Fargo Bank
$100 end Account earns 6%
of each year annual interest

1. Write an equation that represents the total amount of savings at each bank.
Let y = total savings

Let x = number of years

TCF:

Wells Fargo:

2. Use your data to complete the following table. Round to the nearest cent.

Number of Total Savings at Total Savings at
yvears TCF Wells Fargo
x vl 2

0
1
2
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3. Use the data from your table to graph both lines on the coordinate grid p 1 7
below. Remember to put a scale on your graph and label each line. -

r

1. Describe the relationship for the TCF graph. 2. Describe the relationship for the WELLS FARGO graph.
a. a.
b. b.
3. For how many years is it better to invest their 4. Express each of your answers in #3 as an inequality.
money at... Let x = number of years.
TCF? TCF

Wells Fargo? Wells Fargo
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p.18-21 (all)

P p.18

Linear Function

Exponential Function

f(x)=mx+b

fix)=a- b

b is the starting value,
m is the rate or the slope.

m is positive for growth, negative for decay.

a is the starting value,
b is the growth rate.

b > 1 for growth, 0 < b < 1 for decay.

If the growth or decay involves increasing or
decreasing by a fixed number (constant
difference), use alinear function

If the growth or decay is expressed using
multiplication (including words like “doubling” or

“halving”) use an exponential function.

For 1-6, decide whether the word problem represents a linear or exponential
function. Circle either linear or exponential. Then, write the function formula.

1. A gym’s customers must pay $50
for a membership, plus $3 for each
time they use the gym.

Linear or exponential?

flx) =

2. There are 20,000 owls in the wild.
Every decade, the number of owls
is halved.

Linear or exponential?

flx) =

3. Alibrary has 8000 books, and is
adding 500 more books each year.

Linear or exponential?

flx) =

At the start of a carnival, you have

" 50 ride tickets. Each time you ride
the roller coaster, you have to pay
6 tickets.

Linear or exponential?

flx) =

5. A bank account starts with $10.
Every month, the amount of
money in the account is tripled.

Linear or exponential?

flx) =

6. As areward, you ask for a penny
the first day and to double the
amount each day for 30 days.

Linear or exponential?

flx) =



16-21 Linear vs. Exponential.notebook

For 7-12, decide whether the table represents a linear or
exponential function. Circle either linear or exponential.

Then, write the function formula.

May 14, 2014

p-19

x| 0 1 2 3 4 5 6 7 Linear or exponential?
v| 12 8 4 0 -4 -8 -12 | -16 flx) =
. inear or exponential~
8 L tial?
x[o 1] 2 3 4 5 6 7
y [ 105251250625 03125 | 0.15625 | 0.078125 flx) =
9. Linear or exponential?
x| 0 1 2 3 4 5 6 7
v 2 | 5 | 8 |11 ] 1417 |20] 23 fix) =
10. Linear or exponential?
x| 0|1 ]2 3 4 5 6 7 f(x) =
y| 04|06 |09|135]2025][30375]| 455625 | 6.834375
1. Linear or exponential?
x| 0 1 2 3 4 3 6 7 fx) =
yv| 3 i} 12 | 24 | 48 | 96 | 192 | 384
12. Linear or exponential?
x| 0 1 2 3 4 5 6 7 flx) =
V|50 35245 | 17.15 | 12005 | 84035 | 588245 | 4117715
For 13-14, WITHOUT A CALCULATOR make a table for the
linear or exponential function.
answer in fractions
13. ] 14. 1
X = NERT
flx)= —x+8 * f)=8-(2)
2 0
0
1 1
2 2
3 3
4 4
5 5
6 6
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15. A science experiment involves periodically measuring
the number of mold cells present on a piece of bread.
At the start of the experiment, there are 50 mold cells.
Each time a periodic observation is made, the number
of mold cells triples. For example, at observation #1,
there are 150 mold cells.

a) |s this a linear or exponential function? Explain how you know.

May 14, 2014

p.20

b) Write an equation for the number of mold cells present, where x stands for
the observation number.

€) Fill in the missing outputs for the table.

x = observation number

0

1

v =mold cell count

50

150

d) Suppose that the mold begins to be visible as green coloration when the
mold cell count exceeds 100,000. On which observation will this happen?

€) What will be the mold cell count on the 20th observation? When you find the
answer on your calculator, it will be so large that it displays in scientific

notation. Rewrite the answer in decimal notation.
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16. Julie gets a pre-paid cell phone. Initially she has a $40.00 p21

a)

b)

d)

balance on the phone. Each minute of talking costs $0.15.
Let x stand for the amount of time in minutes that Julie has
talked on the phone, and let f(x) stand for the remaining
dollar value of the phone.

Is this a linear or exponential function? Explain how you know.

Write an equation that represents Julie's situation.

Find the value of f(0) and explain its meaning in terms of the cell phone.

Find the value of f(100) and explain its meaning in terms of the cell phone.

Find the value of x that makes f(x) = 10, and explain its meaning in terms
of the cell phone.

Find the value of x that makes f(x) = 0, and explain its meaning in terms of
the cell phone.
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IF Box 10 Checking: p.14-15

Write an equation in y = a(b)x to model the situation.
Then, use your equation to answer the question.

You have $5,000 saved in a There are 20,000 owls in the

banktha@:s% annual wild. Every year the

H (o)
interest. How much money is populatlon@c;"nre???s 8%.

in the bank after 22 years? How many ow. there be
after 8 years?

g 63 E:Fl P 'Dgé qﬂ)
collect IF l

oL <
/ soool | +.08)" " ¢ o%)
= 5 000 ( 372 /= 200001 —

f 395%0 =7 7) L 2000(042)"

ﬁ? D, 264 bwfj
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p.14-15 answers

sFor what values of b
does y = asb*represent
exponential growth?

b > |

p.14-15 (1,2,3,8ab,9,13)

For what values of b
does y = a«b*represent
exponential decay?

CrednlaEn|

May 14, 2014

In the exponential
model y = 1500(1.1)x,
identify the following:

a) starting amount: {50 ©
b) growth factor: | . |

c) percent of increase: ‘0"?0

For 4-7, match each equation with a table of values.

4. :@P 5.

y = 42 = 4059
ATy ] B = ]s_
il 2 0 4
i a5 i 8
2 .12 Z 16
3 0.03 3 32

6. (» 1.
4

= 24¥ ¥ = 2(0.25)¢
cL x| » D, x| 7
] 4 [ 2
i 2 1 8
2 i 2 32
3 8.5 3 128

8. Suppose you deposit $300 into an account that earns 6% annual interest.

Write an equation that shows the
amount of money in the account after x
years. Then, use your equation to find
how much money will be in the account
after 10 years,

y=300(l. o)
= %00(/0@)
V= 4527, D§

About how many years will it
ake for the amount of money in the
account to reach $2000? Show

work.
2,00 (. 0&)52 = (930,02
= 2052.1&

3oo(IoQ)

CPlomit 33 gearD

For 9-16 , write an equatlon in y a(b)*to model the situation. Then
use your equation to answer the question.

The student population of a school
with 1200 students is predicted to grow
at a rate of 3% each year. How will the
student population be after 3 years?

J= 1200( 163)"

Y = 1200(1.0%)
v =131 Stuelewts

€76w4Lx

10. paneis training for a marathon.
He runs 5 km this weekend. For the
next several weeks, he will increase
his distance by 10% each weekend.
How far will be run after 6 weeks?

1 =51 )%
y s

’v'uo:r

gnm%
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11. You drink a beverage with 120 mg of 412, The average cost of gas ﬂ =
caffeine. Each hour the amount of is about $3.50 per gallon. ==
caffeine in your system decreases by The average cost of gas is
about 12%. How much caffeine is in predicted to increase at a rate of
your system after 8 hOUVS; " 4% each year. How much will gas
: € 2
Y“" /Q,O(O-%g cost after 5 years? xtf‘ﬂﬂaf
g)q o 3@[/‘”0
Y= R0 (0.8 5
3 =3.50( /-0"0

\ et

qu‘%‘ "4 \/:;ﬁﬁf_ﬁia
You buy a stereo system for $780. 14. ATV station's local news
Each year the value of the stereo program has 60,000 viewers. The
system decreases by 5%. What will managers of the station plan to
the valueof the stereo system be in increase the viewers by 7% a month
9 years? eof i HOw many viewers will there after

9 one year? 2 mertth

&
y =786 (0.95)"
N\
V= 780 CD,QS)

‘ 'uf,\-Jf

MC@?«

¢

{ =007

V= ,0,000(107)

y = 135, 12 viewlss
Om‘“

15. An adult takes 400 mg of ibuprofen.
Each hour the amount of ibuprofen in
the person's system decreases by
about 28%. How much ibuprofen is in
the person's system after 24 hours?

\ = ‘{OD(O.7J>X gt
y = 400071y
\/-* A 0.1 mﬂ

_ Mcq,:j

16. \Write a word problem about a
situation that you could use an
exponential equation to solve.
Give the solution of your problem.
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Unit 11: Non-Linear Functions Name: Hr:
. Understanding?
pe. # Learning Targets Cw Homework Practice - - -—
[teacher sign ) [teacher sign ) @ s

1 _6 Review Linear Functions WOO 4_6 hoo

(Table, Graph, Equation, POI)
7-8 |moion tineer P woo [ 7-8 [><
9_1 1 1a) I can model exponential change using a table, WOO 1 0-1 1 hoo

graph, equation.

1 2_1 EEb] I can write and use the exponential equation yee 1 4-1 5 haa

= afb) * to model exponential change.

1 6-2 1'1(‘] I can compare linear vs. exponential changes. 1 8-21

1d) I can write and use an exponential equation
given 2 points. [Quiz Review)

Exponential Review

2a) [ can predictthe graph of a quadratic
equation.

2b) I can multiply binomials, using algebra tiles,
tocreate a quadraticequation.

2c) I can factor quadratic equations using algebra
tiles.

Tangent Ratio (Valley Fair)

Review
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Which Bank?

The Situation: You have $1,000 saved. Now, you need to
figure out which bank you want to invest your money in. You
can choose from the following two banks.

Tg1FooBagk Wells Fargo Bank
en _ Account earns 6%
of each vear :
annual interest
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TCF Bank Wells Fargo Bank p . 1 6
$100 end Account earns 6%
of each year annual interest
1. Write an equation that represents the total amount of savings at each bank.

Let y = total savings
Let x = number of years

@a o)~ 100x + 1000 y=mx+b
<= WellsFargo:y — 1000(1.06)x y=a-b*
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Use your data to complete the following table. Found to the nearest cent

&
Number of years Total Savings at TCF Total Savings at Wells Fargo

X vyl y2

0 /60 /000

1 /1060

2 1 (23 o S
‘3' ) 191.02_
5

e

S y=100x + 1000

]

15 — | 790.KS
/1

| x 12
(1.06) 2z

49

/S > 2396 .50
/&

/7

| €

19 .

20 500D 320714
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Number of years | Total Savings at TCF | Total Savings at Wells ]
X »1 y2
0 $ looC $ 1000
| | too 1060
> |zo0 1123, 0
3 1300 ~_ l4t, 0z
Y 1+ 60 1262.4%
5 500 12%%.23
b o0 1418.52.
! |7p0o 1503.63
] |€00 1593.%5
9 |900 1689.4%
10 1000 1790.€%
0 2100 1598, 30
12 2200 20j2.28
13 2300 21%2.93
14 240D 2260.90
s LS00 239 .56
Ite 200 2540.35
[ 2700 2U92.77
g Z2%00 2854.34
19 2900 3025.60
20 3000 320714
TVt SG

A2
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1

~

(R

MK

\_*

1. Describe the relationship for the TCF graph.

May 14, 2014

2. Describe the relationship for the WELLS FARGO graph.

a.

b.
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:ber of years Total Savings at TCF | Total Savings at Wells Fargo
y2

3. For how many years is it better to invest their X 1
money at... 0 $ 1000 % 1000
\ l1oo 1060
? > lzo0 1123.6 0
TCF? 2 1300 . uAal, ?:’L
60 262,
Wells Fargo? ;{ 1“;'0 ) :_33;2,.'. 2_:
b leoo 1418.52
1 1700 1503.63
Q |900 [689.4%
) 1000 1790.%%
4. Express each of your answers in #3 as an inequality. 0 2100 IFag, 30
Let x = number of years. 12 2200 20|2.20
[z 2300 21%2.93
TCF (4 240D 2240, 90
1S zsee 229 .56
e 2600 2540.25
Wells Fargo 7 . . 27700 292.77
g 2% 00 2854.24
19 2900 3025.60
3000 320714
$ 3100 $3299.56
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For 7-12, decide whether the table represents a linear or p1 9
exponential function. Circle either linear or exponential.
Then, write the function formula.

e~
1. <] o 1 2 3 6 7 rexponential?

4 | 5
Ml 12)] 8 | 4| 0| 4| -8 |-12]-16 flx) = B
S AW A |2 =Y
EC L e -YYX +12Z
8. S . - : - Linearor(exponenti:{l)
yv[1o][5]25[125]0625][03125]0.15625 | 0.078125 flx) = (O(J‘z_.>
N AN
0.5 065 0.5 a b)(

\ j\
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p.18-21 (1,2,6,7,12,15abcde)
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| p.18-21 (all)

Linear Function

Exponential Function

fix}=mx+b

fx)=a- b

b is the starting value,
mis the rate or the slope.

m is positive for growth, negative for decay.

a is the starting value,
b is the growth rate.

b >1for growth, 0 < b < 1 for decay.

tf the growth or decay involves increasing or
decreasing by a fixed number {constant
difference}, use a linear function

If the growth or decay is expressed using
multiplication {including words like “doubling” or
“halving”) use an exponential function.

For 1-6, decide whether the word problem represents a linear or exponential
function. Circle either linear or exponential. Then, write the function formula.

A gym’s customers must pay $50
- for a membership, plus $3 for each
tie they use the gym.

@ exponential?

fix)= Py + 50

Every decade, the number of owlé
is halved.

T
Linear or{exponential?

X
7004 20,600(0.5)

3. Alibrary has 8000 books, and is
adding 500 more books each year.

@or exponential?

fix)= SCDX ~+ §60D

At the start of a carnival, you have

" 50 ride tickets. Each time you ride
the roller coaster, you have to pay
6 tickets.

| @ér exponential?

= 50 —leX

5. Abank account starts with $10.
Every month, the amount of
money in the account is tripled.

Linear or@qunenh’)‘. )
RO TN

As a reward, you ask for a penny
= the first day and todouble the
amount each day for 30 days.
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For 7-12, decide whether the table represents a linear or
exponential function. Circle either linear or exponential.
Then, write the function formula.

ar exponential?

12| 8| 4] o|-a]-8][-12]-16 ..J..{ X -+ /2
8. : : Linear or@ﬂﬁaﬁ)
x[0 1] 2 | 3 4 5 5 7 D
¥ | 10| 5|25 125| 0625 | 03125 | 0.15625 | 6.078125 X =10 ( ) S)
9. (ﬁ’ne:ar r exponential?
x| O 1 2 3 4 5 6 7 WM’} c
y| 2 | 5 | 8 |11 14|17 | 20 23 fl)= 2 + 2.

..-‘_f_"
10. Linear or @P‘}D

x[o [ 1] 2 3 4 5 6 7 X
X =
y| 0406091352025 3.0375 | 455625 | 6.834375 J) DHC fS)

O
11 Linear or gxponential?)
x[ 0] 1 ]2 345867 v,
X)) =
yi 3 | 6 | 1224 | 48 | 96 | 192 | 384 19 3( Z)

- f »
Linear or{exponential?)

2 i 2 3 ! 5 6 T fix) = X
y | 50| 35 | 245 | 17.15 | 12.005 | 84035 | 5.88245 | 4.117715 SD( D.'?)

For 13-14, WITHOUT A CALCULATOR make a table for the
linear or exponential function.

answer in fractions

13.: , 14.

T Mt x A= s-@)‘

0
0
1 gg:C 1 (‘L) 4
2 q 2 | 8(z) -«:’: =2.
s | as ; (—é;)’- Bl
4 10 4 |9(3)'=g- =052
5 0.5 3 S(éjg?-— B[z "0-25":25'
6 A 6 |g(a)=%-di=onst 5
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A science experiment involves periodically measuring — p
the number of mold cells present on a piece of bread.
At the start of the experiment, there are 50 mold cells.
Each time a periodic observation is made, the number
of mold cells triples. For example, at observation #1,
there are 150 mold cells.

Is this a linear or exponential function? Explain how you know.

Ceponentiad, lecause_the cells are tripling,
( multiply )

) Write an equation for the number of mold cells present, where x stands for
the observation number.

e ) X é""\ ’ #
M ad 7‘ @( 5) tlhsevvoction
cws
Fill in the missing outputs for the table.
x = observation number 0 1 2 3 4 ‘ 5
= mold cell count 50 150 - P
y = mold cell coun ‘-{S;D (’530 (-(:C)SD' /%!ﬂ)

Suppose that the mold begins to be visible as green coloration when the
mold cell count exceeds 100,000. On which observation will this happen?

50(3)% = 36,4S0

50(2)" = 109,350

ot laegins o be visible at Cbservation
What will be the mold cell count on the 20th observation? When you find the

answer on your calculator, it will be so large that it displays in scientific
notation. Rewrite the answer in decimal notation.

5"0(5)7“0 o (7 x 10"
[ 74, 005008000 mold cells
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16. Julie gets a pre-paid cell phone. Initially she has a $40.00 =
balance on the phone. Each minute of talking costs $0.15. =%+ =
Let x stand for the amount of time in minutes that Julie has
talked on the phone, and let f{x) stand for the remaining
dollar value of the phone.

a) Is this a linear or exponential function? Explain how you know.

Linear, because you sultrect $06each minuke,

b) Write an equation that represents Julie's situation.

£(%) = {0 — 045X

C) Find the value of f(0) and explain its meaning in terms of the cell phone.

£(0) =0 —v.1S(0)
£(o) =40
O nunukes of falking-, Hueresa 340 palante,

d) Find the value of f(100) and explain its meaning in terms of the cell phone.
£(100) = ¢{O »0./5'(’/6@
£(100)= /o — 1§
£(100) = 28
ALler 16D minutes of el l&r‘m&,+kezxeé ¢ 05 Lt

e) Find the value of x that makes f(x) = 10, and explain itS meaning in terms

of the cell phone. 10 ‘-/O _ 0'(5..)(

— 40 #-L/D 5 ¥ =200
-30F+ —DISX Fl06) =10
0451 =08 200 mins of talking $/0

f) Find the value of x that makes f{x) = 0, and explain its meaning in terms o rémain

the cell phone.

F O~ DS X _
--cé _ -"_,‘Ll{g | £(26le7) = o .
“yo F -0ISX . bt Gt AT m
:C%E- :ongw b@’?&’yﬁf \/W ba,tmqf‘é_-
X vins nd™ %0
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