Sec 5.4 — Contextual Model Comparison
Linear, Quadratic, or Exponential Functions Name:

1. Which of the following would be best modeled by a LINEAR, QUADRATIC, or EXPONENTIAL function.
a. Awindow cleaner is cleaning windows about half way up the Peachtree Plaza Hotel in
Downtown Atlanta. The cleaner didn’t properly clip one of his squeegee tools and it fell
from 400 feet up in the air. The height of the squeegee t seconds after it fell is given
below. What type of function (Linear, Quadratic, or Exponential) would best describe
the Squecqee’ height as o fnckion of +ime?
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b. Joey’s sh03v3er fixture began leaking water. So, he called a plumber to help him fix the
problem. The plumber said he would charge $100 for making a house call and $60 for
every hour he is there working on the problem. What type of function (Linear, Quadratic,
or Exponential) would best describe the amount the pllumber‘charges t{he cus;omer? Can

you write the function? e N
THE Figsr DWRRGYLE 1S L INEA £ Time (hours) 0 1 2 3 a
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A LiNEAR MODEL.
c. Apot of tea was brewed such that its temperature was 200°F and then the stove was turned off. The pot of

tea slowly cooled back to the room temperature of 80°F over a few hours. The data is shown below in the
table. What type of function (Linear, Quadratic, or Exponential) would best describe the

temperature? \ ; { { - JTIAL
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2. Which of the following would be best modeled by a LINEAR, QUADRATIC, or EXPONENTIAL function.
a. Acompany named ‘Fone Faze Foundary’ designs the hardware for new smart phones and is offering

anew employee an initial salary of $40,000 a year and will get a raise of an additional $6,000
for each year she works for the company. What type of function (Linear, Quadratic, or

Exponential) would best describe the employee’s salary based on the number of years that
she works for the company? Can you determine the function?

S )= dooco + 6000t

b. Acompany named ‘Phone Program Ring’ designs the software for new smartphones is
offering a new employee an initial salary of $40,000 a year and will get a raise of an increase
of 12% each year he works for the company. What type of function (Linear, Quadratic, or
Exponential)would best describe the employee’s salary based on the number of years that
he works for the company? Can you determine the function? GRowrit Ficrelt oo s H#le
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c.  Which company would provide a better salary after 2 years of employment? After 8 years?
AT THE END oF 3 'YEARS g Years
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3. Explain what each of the parameter of each model mean.
a. A student was marking the growth of a corn stalk plant and at least for the first several weeks the
plant’s height in inches could be described by the following model (where t is the time in weeks).

h(t) = 5(1.40)* |
i) What does the 5 represent? /\ \ i) What does the 1.40 represent?
THe TaNT WAS 5 WAL GRowTH THE GRewTlk PACTOR (5 o= 140%)
INCUES TALC WHEN vaLe  FaeroR THE PLANT (GRowWS 1N WE\GHT
ThE SruDY BEGHN. BT Yo% EAcK wWEEK.

b. A person purchased a new car which depreciates in value. The car owner determined the value of the car
in dollars could be modeled by the following function (where tis in years after the car was pur

v(t) =23000(0.93)t
i) What does the 23000 represent? i) What does the 0.93 represent?
The CAR wWAS WoRTH INITIAL The DECAY Facroe 15 022 = 93%e
$32000 WHED T VAUE eae THE CAR 15 DEPRECATING 1N VALYE
WAS FIRST PURCHASED R BY 7 ghcy TEAR.

c. Aphysical therapist charges an initial fee and then charges another amount per hour of therapy.
The charges could be described by the following function model (where tis in hours of therapy).

o(t) = 140 + 40t

i) What does the 40 represent? / T i) What does the 140 represent?
The THERAPIST (CwaeGES — 'NMARL  Rate THE \NITIAL FEF
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d. Abaseball is struck by a bat. The height in feet of the ball can described by the following
function (where tis in seconds after the ball was struck). »
h(t)= -16(t-2.4)2+70 —
i) What does the 2.4 represent? 2.4 i) What does the 70 represent?
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4. Create a function model for each of the following:

- a. Some kids are selling lemonade for $1.50 per cup at a high school baseball game. They
slgent $14 op all of the items needed for the lemonade stand (cups, lemonade, table
cloth, sign, etc.). Create a function that would represent their profit based on the
number of cups of lemonade they sold.
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b. A firstyear teacher is paid $38,000. Each year "he is paid an additional 5%
over the previous year. Create function that would represent the teacher’s
salary based on the number of years that the teacher worked.
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5. Comparing function types
a. Atop level professional sports organization offers its athletes two different bonus retirement plans.
Option #1: They will start an account and add $20,000 years for each year the player plays successfully for
the organization. R(¥)= Qoo00 + A0000 ¢

+ - ®xoF 0 1 2
Yeres $20,000 | $40,000 | $60,000

Option #2: They will start an account with $20,000 the add 50% to the value of the
{ w gaccou nt for each year the athlete successfully plays for the team.
_ o

YAl S Years Played 0 1 2
(olowTH fFAc)d: | Retirement Account | $20,000 | $30,000 | $45,000
\oolh +Sb% = [s0% = (.50 s(£) = 20006().50)°

Which option would be better for the athlete if he played for the team for 3 years? How much of difference is
there between the two plans? R(3) = 20000 + QOC;OO (3)= 80000 | oPTorw B 15 RETER
ECEEEIS PR T S(S) = Jd0000(1.50) = (7500 B< $132500
Which option would be better for the athlete if he played for the team for 10 years? How much of difference is
there between the two plans? 2 (| o) = Q0000 4 20600(i0) = Q20000 |OPnem ®2 15 BIMEL
CEBEE+ZREEE Y 185 10 - ST § 933, 30078
cooaacq,sasia?®  S(i0) = 90000 (1.50) = 11§3 30018 | oiinn 2o zane
1153368, 7l “ 933366, 7O
b. Two different computer programmers are trying to hack in to a computer file that has been protected by an
encryption key using a brute force method in which a computer begins trying all possible passwords. A
company is going to higher the programmer that successfully retrieves the file first.

The first computer programmer, Bill, wrote a brute force program that will try 50 thousands

passwordseachminute. £=£ pF pMwiES  P(K)= SOE
2] 1 | 2 | 3 ] a

Minutes Passed

B | f,’

Passwords Attempted in @ minute (in thousands)

Total Passwords Attempted (in thousandsx: 50 100 150 200 250 | ...

The second computer programmer, Marcy, wrote an adaptive program that leveraged the
hardware more efficiently that will try 5 thousand passwords the first minute, 10 thousand the
next minute, 20 thousand the next minute, and continue doubling the attempts each minute, (eomentic  SERES

{=Hoe Mwores C(¢)=-5+59t <« ACeeeA X ~
Minutes Passed 1 2 3 - 5 a S =0H("'r
Passwords Attempted in @ minute (in thousands) 5 10 20 40 80 iy % ..,- N n C\ —r)
Total Passwords Attempted (in thousands) 5 15 35 75 | 155 | QS5 7 ’ # I.
| S s i — THE TRTIERN
dw = oo o of — R USING ST
GQFAC;(;{ = 00’ Tloo'h= Qoo =3 @ 720 Yo {o 160 e Cooy DEEMINE 18 MNVTES.

Which programmer will have tried the most passwords to break the code at the end of 5 minutes? How much
diff%rence is there between the two programmers? P(§ ) = §0 (§) = 250 THersAD PAswA DS

FiesT PRoGRAMMER. BT <
5000 PASSAORDS J Q (5) = -5445.0° =155 THouvsAD  PhggLanrDE
Which programmer will have tried the most passwords to break the code at the end of 10 minutes? How much

difference is there between the two programmers? Yo = Co ,a) - 500 D PrROS
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