Red Dots, Blue Dots	HL094 scoring rubric
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Inferring/Drawing Conclusions�
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Communicating�
�
Math Big Ideas
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�
�
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�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
This problem raises some basic questions about graph theory using informal language. These questions can be answered using various counting methods. Questions 3 and 5 require students to make a transition from the abstract setting of “dots and links” to realistic problems. Question 6 asks the student to generalize the previously presented cases. Graph theorists call the object in question 2 the complete bipartite graph; in question 6, the complete k-partite graph.


1.	There are �EMBED Equation.3��� or �EMBED Equation.3��� different ways to choose a pair of dots, so this is the number of links.


2.	Now the links can only go between a red dot and a blue dot. Any of the r red dots can be connected to any of the b blue dots, so there are rb links in all.


3.	One could think of each Spanish student as a red dot, each Argentinean student as a blue dot, and each letter to be written as a link. Then question 2 shows that there would be 25·18=450 letters.


4.	There are rb links connecting a red dot with a blue dot, rg links connecting a red dot with a green dot, and bg links connecting a blue dot with a green dot, so there are rb + rg + bg links in total.


5.	Responses will vary, but must involve three sets, and counting the number of pairings of members from different sets.


6.	With k different colors (i.e. sets of dots), there are ninj links to be drawn between the ith color set and the jth color set. Thus the total number of links can be expressed as


�EMBED Equation.3���


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


(weight: 2)�
Devise counting schemes to answer questions 1, 2, and 4.�
Develop an appropriate generalized counting scheme to answer question 6.�
�
Transforming/�Manipulating


(weight: 2)�
Attempt to use counting schemes but with some computational errors.�
Correctly carry out all counting schemes, arriving at correct numerical answers.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Exhibit an understanding of the correspondence between questions 2 and 3, and use this idea to pursue a solution to question 3.�
Also, in 5, create a realistic problem that accurately corresponds to the counting of links from question 4.�
�
Communicating


(weight: 2)�
State answers only.�
Provide appropriate explanations and illustrations throughout.�
�
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