MVP 1.2 Flippin Ferraris-A3.notebook August 26, 2016

Get out your books and finish #6-10 on 1.1 pgs.5-6. We
will also go over any questions you have about 1.1's HW
before taking our first quiz!

Looking online, Carlos found a company that will sell 8 pounds of Brutus Bites for $6 plus a flat
$5 shipping charge for each order. The company advertises that they will sellaly amount of

food at the same price per pound.
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7. Model the relationship between the price and the amount of food using Clarita’s
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Set Topic: Linear functions and their inverses

Carlos and Clarita have a pet sitting business. When they were trying to decide how many each
dogs and cats they could fit into their yard, they made a table based on the following informatis
Cat pens require 6 ft2 of space, while dog runs require 24 ft2. Carlos and Clarita have up to 360
available in the storage shed for pens and runs, while still leaving enough room to move aroun
cages.
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They quickly realized that they could have 4 cats for each dog, so they cotuted the number of Cauf
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8. Use the information in the table to write 5 ordered pairs that have cats as the input value and
dogs as the output value

(019 (4,14) - -

9. Write an explicit equation that shows how many dogs they can accommodate based on how

Yok

“_m

many cats they have. (The number of dogs “d” will be a function of the number of cats “c” or
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10. Use the information in the table to write 5 ordered pairs that have dogs as the input value and
cats as the output value.

11. Write an explicit equation that shows how many cats they can accommodate based on how
many dogs they have. (The numberz{jlts ¢” will be a function of the number of dogs “d” or

¢ =g(d)) La[)
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The functions f (x), g(x) ,and h(x} are defined below. Simplify your answers.

f(x)=x g(x)=5x-12 h(x)=x"+4x-7

Calculate the indicated function values.
X=10
14. f(10) 15. f(-2) 16. f(a) 17. f(a+b)

.[.‘(103: 10
(10,19

%= o) x:a*b
18. g(10) 19. g(-2) 20. g(a) 21. gla+b

g(ub =510-12 6((,\%)): )5(a+b) - 12
9(0)=38 9(a+b):6a+6b' 2

(10,28) (a+b, 50\+5b-|2>

22. h(10) 23. h(-2) 24. h(a) 25. h(a+b)
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8. What is the relationship between these two functions? How do you know?

9. Use function notation to write the relationship between the functions.

10. Which company should Clarita and Carlos buy their Brutus Bites from? Why?

Aug 25-2:24 PM



MVP 1.2 Flippin Ferraris-A3.notebook August 26, 2016

QUIZ #1: Linear Functions & Their Inverses
1) Write an equation for the following linear function.

- (,o?‘-’ﬁ

2) A linear function is shown in the table belowMFill in the
table for its inverse.
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1.2 Flipping Ferraris
A Solidify Understanding Task

When people first learn to drive, they are often told that
the faster they are driving, the longer it will take to stop.
So, when you're driving on the freeway, you should leave
more space between your car and the car in front of you
than when you are driving slowly through a
neighborhood. Have you ever wondered about the relationship between how fast you are driving
and how far you travel before you stop, after hitting the brakes?

EEQCT MG

1. Think about it for a minute. What factors do you think might make a difference in how far a
car travels aﬂer}tﬁng the brakes?

lnerh VﬁleoF od hrecovd\hon)rmd

There has actually been quite a b1t of experlmental work done (mostly by police departments and
insurance companies) to be able to mathematically model the relationship between the speed of a
car and the braking distance (how far the car goes until it stops after the driver hits the brakes).

2. Imagine your dream car. Maybe it is a Ferrari 550 Maranello, a super-fast Italian car.
Experiments have shown that on smooth, dry roads, the relationship between the braking

distance (d) and speed (s) is given by d(s) = 0.03s2. Speed is given in miles/hour and the
distance is in feet.

a) How many feet should you leave between you and the car in front of you if you are
driving the Ferrari at 55 mi/hr?

A(35)=0.03(5%)
d@=)= 90151t
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b) What distance should you keep between you and the car in front of you if you are

driving at 100 mi/hr? d (‘w) - D '03(\00)7_

c) Ifanaverage car is about 16 feet long, about how many car lengths should you have
between you and that car in front of you if you are driving 100 mi/hr?

200 - 1475
1% A cor langtho

d) It makes sense to a lot of people that if the car is moving at some speed and then goes
twice as fast, the braking distance will be twice as far. Is that true? Explain why or why

ot o i will be 4X as far.
S 2¢
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3. Graph the relationship between braking distance d(s), and speed (s), below.

4. Describe all the mathematical features of the relationship between braking distance and speed
for the Ferrari modeled by d(s) = 0.03s2.

5. What if the driver of the Ferrari 550 was cruising along and suddenly hit the brakes to stop
because she saw a cat in the road? She skidded to a stop, and fortunately, missed the cat. When shk
got out of the car she measured the skid marks left by the car so that she knew that her braking

distance was 31 ft.

a) How fast was she going when she hit the brakes?
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c) If she didn't see the cat until she was 15 feet away, what is the fastest speed she could be
traveling before she hit the brakes if she wants to avoid hitting the cat?

6. Part of the job of police officers is to investigate traffic accidents to determine what caused the
accident and which driver was at fault. They measure the braking distance using skid marks and
calculate speeds using the mathematical relationships just like we have here, although they often
use different formulas to account for various factors such as road conditions. Let's go back to the
Ferrari on a smooth, dry road since we know the relationship. Create a table that shows the speed
the car was traveling based upon the braking distance.

7. Write an equation of the function s(d) that gives the speed the car was traveling for a given
braking distance.
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8. Graph the function s(d) and describe its features.

Mathematics Vision Project | MVP

9. What do you notice about the graph of s(d) compared to the graph of d(s)? What is the

relationship between the functions d(s) and s(d)?

10. Consider the function d(s) = 0.03s5% over the domain of all real numbers, not just the
domain of this problem situation. How does the graph change from the graph of d(s) in

question #37

11. How does changing the domain of d{s) change the graph of the inverse of d(s)?

12. Is the inverse of d(s) a function? Justify your answer.
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