GRADE 11-12 - CONTENT STANDARD #1, 3,7, 8, 9, 10

ASSESSMENT C

GARAGES AND PHONES

A local parking garage charges $6.00 for anytime during the first hour of parking. Each
additional hour, or any part thereof, costs $2.40. Plot the cost of parking a car as a function of
the time that the car is parked in the garage.

A small telephone company charges a $6.00 flat monthly fee independent of the amount of calls
customers make. The telephone company charges for usage at the rate of $2.40 per hour.
Fractional parts of an hour are billed accordingly (for example, one half hour costs $1.20, fifteen
minutes costs $0.60, one minute costs $0.04, and so on). Plot monthly telephone costs as a
function of the time that the phone is used.

Discuss the similarities and differences of your graphs.

[Adapted from Balanced Assessment Advanced High School Assessment Package #2 by Berkeley, Harvard,
Michigan State, and Shell Centre © 1999 by the Regents of the University of California, published by Dale Seymour
Publications, an imprint of Pearson Learning, a division of Pearson Education, Inc. Used by permission.]
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Extension:

Here is a puzzle that is related to this task:

|

Curve A is just as long as curve B.

So is curve C.

A

If you continue making the steps smaller, the staircase gets arbitrarily close to the hypotenuse H,
but H is smaller that A! Explain why this is true.

[Adapted from Balanced Assessment Advanced High School Assessment Package #2 by Berkeley, Harvard,
Michigan State, and Shell Centre © 1999 by the Regents of the University of California, published by Dale Seymour
Publications, an imprint of Pearson Learning, a division of Pearson Education, Inc. Used by permission.]
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Garages and Phones

A Sample Solution

The essential point in this problem is for students to display an
understanding of the difference between a linear function and a piece-wise
constant function. Below are the two graphs for this problem.

cost (in $) r
21
Telephone charges

18
15
12

9

6

3l

1‘ é :ls :.1 '5 6.3 timel(in hoursl)
cost (in $) -
21+ o
Garage rates

18} O———e
15} o—s
12l oO———e

Sr o—se

6 p—

3l

1l .2 1‘3 :1 é ili time ‘(in hours.)

The cost in dollars of telephone usage is
6+24T,
where T is in hours.

The cost in dollars of parking in the garage is
6 +2.4int(T),
where Tis in hours and int(T') denotes the integer part of the value of T.

Garages and Phones

[Adapted from Balanced Assessment Advanced High School Assessment Package #2 by Berkeley, Harvard,
Michigan State, and Shell Centre © 1999 by the Regents of the University of California, published by Dale Seymour
Publications, an imprint of Pearson Learning, a division of Pearson Education, Inc. Used by permission.]
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Garages and Phones = A Sample Solution

A line drawn from the point (0 hours, $6) through the point (5 hours, $18)
will be identical on both the garage rates and the telephone charges graphs.

The point on the left edge of each horizontal segment in the garage rates
graph corresponds to a point on the telephone charges graph.

It is possible to define a slope for the telephone charges graph but not for
the garage rates graph.

The domain of each function is continuous.

The range for the garage function consists of isolated points separated by
$2.40. The range of the phone function would have been continuous if it
could charge fractions of a cent, but in reality the range is isolated points,
starting at 6 and separated by $0.01.

For any given amount of time, it is never more expensive to park in this
garage than it is to talk on the telephone.

Advanced High School Package 2

[Adapted from Balanced Assessment Advanced High School Assessment Package #2 by Berkeley, Harvard,
Michigan State, and Shell Centre © 1999 by the Regents of the University of California, published by Dale Seymour
Publications, an imprint of Pearson Learning, a division of Pearson Education, Inc. Used by permission.]
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