The Contest	HL051 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�
�
�
�
�
�
�
�
�
4�
Inferring/Drawing Conclusions�
3�
Communicating�
�
Math Big Ideas


�
�
Scale�
(�
Reference Frame�
�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
(�
Other�
�
�
�
�
�
�
�
�
�
1.	First, compute the total value of the prizes:��EMBED Equation.3��� dollars.�The average amount of winnings is the total prize purse divided by the number of entries, i.e. �EMBED Equation.3��� or 17 cents. Since the current postage rate for a letter is 29 cents and even a postcard costs 19 cents, the average expected winnings are rather small.


2.	Looking at each prize individually and given the possible prospect of winning that prize with a single entry may appear that for the price of a stamp you are getting a great value. In fact, one could say that the prizes are free! The reaction has more to do with psychology than mathematics.


4.	The note more or less warns that even though there have been 7,500,000 entry forms made available, some may never be used. As the number of the entries goes down, the chances of winning as well as the average value of the winnings goes up. In the extreme case, a single entry must win all the prizes!


5.	As the value of the stamp (29 ¢) is about �EMBED Equation.3��� of the average value of the prize (17 ¢), the number of entrants must decline by about �EMBED Equation.3��� for the average winnings to increase to equal the cost of postage.


Alternative solution: The average winnings depend on the number of entrants: �EMBED Equation.3���. This also means that �EMBED Equation.3���. In order for the winnings to be larger than $0.29, the number of entrants must be no larger than the exact value of N. The exact number of entries required to exceed the postage is 4,437,862, so the number of non-entrants must be at least 3,062,138.


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


(weight: 2)�
Translate the prize information into an appropriate mathematical form.�
Making a clear modeling distinction between 1 and 4.


Setting up an inequality in 5 (unless solved by other means, e.g. estimation)�
�
Transforming/�Manipulating


(weight: 2)�
Correctly determining the total value of prizes.�
Correctly computing in 1 and 5 or a correct estimation in 5.�
�
Inferring/�Drawing Conclusions


(weight: 4)�
Comparing the average winnings with the postage.


Provide justification for some but not all the conclusions�in 2 through 5.�
Give relevant, defensible responses in 2 and 3.


Recognize the relation between the variables in 4 and make use of it in 5.


Give a direct answer to the question in 5, making sure to give the number of non-entrants.�
�
Communicating


(weight: 3)�
Make clear assertions, possibly with inadequate or lacking support; relevant answers to all questions.�
Complete, justified assertions, clearly documented and argued.�
�
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