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Investigation

The faster you go the longer it takes to come to a complete stop. This is an important to remember
when you are driving a car.

a. List some factors that may affect how long it takes a car to come to a complete stop.
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Police departments and insurance companies have run many experiments to be able to
mathematically model the relationship between the speed of a car and the stopping distance or
braking distance (distance traveled after the brakes have been applied).

Let’s use the Ferrari 550 Maranello, (an Italian sports car, vroom-vroom). Experiments have shown
that on smooth, dry roads, the relationship between the braking distance (d) and speed (s) is given
by d(s) = .03s?. Speed is given in miles per hour (mph) and the distance is in feet.

b. How many feet should you leave between you and the car in front of you if you are driving

the Ferrari at 55 mph?

A(55) = .03(55)" 9015 feet of space

E. What distance should you keep between you and the car in front of you if you are driving

100 mph?
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d. If an average 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 mph?
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e Some people believe that if a car is moving at a certain speed, then doubles the speed, that
the stopping distance also doubles. Is this true? Explain why or why not.
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f. Model the braking distance d(s) and speed (s) with a table and graph.
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‘ g. The maximum speed of this Ferrari is 217 mph. Use this to describe the mathematical
features of d(s) = .03s2. : =,
AaM = 030Y = M2.61 Jreh |5 Lncriding

‘ o 5 6ver +ha deomatins
X& Y inteccepts are oot 2ero
Domawn [0, 217] %uadm:fmc, funchen,

Rovge, L0, 1412.67]

h. The driver of the Ferrari was driving along and had to brake suddenly to avoid a cat in the
road. If the skid marks left by the car were 31 feet long, how fast was she going when she hit
the brakes? 32 5
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. i. If the cat was 15 feet away, what is the fastest she could be going and still avoid hitting the
cat?
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Write an equation s(d) to model the speed of the car given the stopping distance (d).
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Model the speed s(d) for a given distance (d) with a table and graph.
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Compare graphs of d(s) and s(d), what relationship do you see?
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Consider the function d(s) = .03s2 over the domain of all real numbers, how does that

change the shape of the graph? U
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How does changing the domain of d(s) change the graph of the inverse of d(s)?
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Is the inverse of d(s) a function? Explain.
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