Telephone Service	HL063 scoring rubric

Math Domain

��Number/Quantity��Shape/Space�(�Function/Pattern������������Chance/Data��Arrangement����Math Actions (possible weights: 0 through 4)

�2�Modeling/Formulating�2�Manipulating/Transforming���������3�Inferring/Drawing Conclusions�4�Communicating��Math Big Ideas

��Scale��Reference Frame��Representation������������Continuity��Boundedness��Invariance/Symmetry������������Equivalence��General/Particular��Contradiction������������Use of Limits�(�Approximation��Other����������1.	The cost of Andy’s calls under each plan are easily calculated. Unlimited Service holds a very small edge over Basic Plus Service as the most economical service, based on Andy’s description of his phone use last month.

	Barbara seems to make substantial calls to both zones. If we assume that her calling is about evenly split between the zones (about 300 minutes to Zone 1 and 300 minutes to Zone 2) then the Unlimited Service is the best plan by far. Even a very rough estimate would show that either measured plan would cost substantially more.

	Chris makes all of her calls in Zone 1, so she has no need for the unmeasured Zone 2 calling which distinguishes Unlimited from Basic Plus. Basic Plus would be the best for her.

	Douglas hasn’t provided enough information about the location of his clients to allow a definitive recommendation. If his customer base is fairly local (in Zone 1) then Basic Plus might suffice. But if his calls are split between the zones, Douglas—like Barbara—would be much better off with Unlimited.

	Eleanor doesn’t seem to make very many calls of any sort, so the Basic service, even with the per minute charges, is probably still the best for her.

	Francisco makes lots of calls to Zone 2. Any measured calling plan would be very expensive for him, so he should certainly choose the Unlimited plan.

2.	Basic Plus’s larger monthly fee (compared to Basic) buys unlimited calling to Zone 1, but Basic Plus actually carries a higher per minute charge for Zone 2 (6.2 cents/minute vs. 5.5 cents/minute under the Basic plan). Since Francisco generally calls Zone 2, he is now paying both a larger monthly fee and a higher rate for calls. For him, Basic Plus is the worst of the plans. Even going back to Basic would be better, but his best choice is Unlimited.

�3.	The cases where calls are made to a single zone are easily analyzed. First suppose that all calls are made to Zone 1. The graph for Basic Service is linear, beginning at the point (0 minutes, $7.42), with a slope of $0.016/minute. This plan is the best choice for a small amount of calling, but with heavy use—beyond the point (511 minutes, $15.60)—the Basic Plus plan becomes preferable. It is never advisable to choose Unlimited Service if only making Zone 1 calls.

�

	Now consider the case that all calls are made to Zone 2. In this instance, Basic Service is always better than Basic Plus (see question 2). The graph for Basic Service is linear, beginning at (0 minutes, $7.42), with a slope of $0.055/minute. Beyond 261 minutes of use—the point (261, $21.78)—the fixed rate of $21.80 for the Unlimited Service becomes a better deal.

��

	Comparisons for people calling both zones are somewhat more delicate. Basic Service is always the best for a small volume of calls to either zone. Anyone with a heavy volume of Zone 2 calls (over about 250 minutes) should choose Unlimited Service. For people who spend a lot of time (over about 500 minutes) on the phone to Zone 1 but not to Zone 2, Basic Plus may be the best choice (the strange disincentive noted in question 2 involving Zone 2 calls isn’t important if one seldom calls this zone). For an evenly-split mixture of Zone 1 and Zone 2 calls, Basic is best for a small volume, Basic Plus best for a moderate volume, and Unlimited best for a large volume. The student should develop these comparisons, giving specific quantitative details where appropriate.

�partial level�full level��Modeling/�Formulating

(weight: 2)�Recognize “per minute” charges as rates.�Recognize that Basic Plus is constant for Zone 1 calls and linear for Zone 2 calls. Unlimited Service is a constant function of time.��Transforming/�Manipulating

(weight: 2)�Correctly compute rate over points.



Provide a correct general form of the graphs.�Provide graphs which are correctly labeled and drawn.��Inferring/�Drawing Conclusions

(weight: 3)�Make appropriate recommendations for the six individuals described.�Recognize the cause of the unexpected bill increase described for Francisco, and make appropriate 

general comparisons between the three calling plans.��Communicating

(weight: 4)�Discuss the options but have weak arguments, or unclear assumptions, or imprecise graphs.�Include a clear statement of assumptions and provide graphs which are clearly interpretable.��
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