Dart Boards	HL100 scoring rubric
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This task deals with a probabilistic method of measuring areas often called the Monte Carlo method. The random process using the circular dart board from question 1 is often presented as a way to approximate p (though it’s not a computationally efficient method). Questions 2 and 3 ask the student to consider the possibility of dart boards with different shapes. The task requires minimal competence in computing areas, but a fairly deep understanding of the idea of a uniform random distribution.


1.	The area of the circle is (/4 ( 0.79, and the area of the square is 1. The darts are randomly distributed with respect to area. So the probability of hitting the circle is (/4 out of 1, or about 79%.


2.	The triangular dart board’s area is 3/8. This is most easily seen by finding the areas of the other three triangles in the diagram, whose bases and heights are more easily found (these areas are 1/4, 1/4, and 1/8). 


3.	Here one must design various figures with an area of 1/2 (or, in b, any desired area).


a.	One simple solution is a rectangular board with vertices (0,0), (1,0), (0, 0.5), and (1, 0.5).


b.	If the desired probability is p, a board with vertices (0,0), (1,0), (0, p), and (1, p) would work.


c.	Solving the equation 1/2 = (r2, it can be seen that any circle of radius �EMBED Equation.3���( 0.399 satisfies the problem.


d.	A triangle with vertices (0,0), (0.5, 1), and (1,0) is one possibility.


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


(weight: 2)�
Design appropriate dart boards to address some parts of question 3.�
Design appropriate dart boards to address every part of question 3. Indicate that correct solutions are not unique.�
�
Transforming/�Manipulating


(weight: 1)�
Correctly compute some of the areas.�
Correctly compute all areas where needed.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
Exhibit some understanding of the random process.�
Make correct inferences about the relationship between area and probability.�
�
Communicating


(weight: 2)�
Express answers reasonably clearly, with illustrations as appropriate.�
Fully explain all answers, with illustrations as appropriate.�
�
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