Dubious Dice	HL057 sample solution


Math Domain


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


�
4�
Modeling/Formulating�
1�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
3�
Inferring/Drawing Conclusions�
2�
Communicating�
�
Math Big Ideas


�
�
Scale�
�
Reference Frame�
(�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
(�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
You have a dart board painted like this
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and you throw darts at it.  Count only the darts that actually land on the board.  The relative frequency of landing in the gray area and on a point whose x value is 1/2 is twice as large as the relative frequency of landing on a point in the gray area whose x value is 1/4 or 3/4.


The relative frequency of landing on a point in the gray area whose x value is either zero or one is zero.


�
A normal pair of dice produce this histogram:
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The relative frequencies arise from the number of ways that the different outcomes can be produced.  There is only one way to get an outcome of 2, but there are six ways to get an outcome of 7.


If we wish to produce this histogram
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with a set of dice that we will mark, there are some things we notice immediately.  We do not want it to be possible to get an outcome of 10. Also, since the distribution is symmetric (about 10), it is likely that the numbers on each of the dice are symmetrically distributed (although not necessarily about the same number on each die). Here is one way to solve the problem:





Die A - 	1	2	3	4	5	6





Die B - 	1	2	3	10	11	12








If you have a dart board painted like this
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and you throw darts at it.  Count only the darts that actually land on the board.  The relative frequency of landing in the gray area and on a point whose x value is 1/4 or 3/4 is twice as large as the relative frequency of landing on a point in the gray area whose x value is 1/8 or 3/8 or 5/8 or 7/8.





The relative frequency of landing on a point in the gray area whose x value is either zero or 1/2 or one is zero. 
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