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1.	If groups of 3 are ideal, the best that can be done with a class of 25 students would be to create 7 groups of 3 students and 1 group of 4 students.


2.	One might begin by choosing students for the group of  4; this can be done in �EMBED Equation.3���ways. There are �EMBED Equation.3��� ways to choose the first group of 3, then �EMBED Equation.3��� ways to choose the next group of 3, then �EMBED Equation.3��� ways for the next group, then �EMBED Equation.3��� ways, then�EMBED Equation.3��� ways, then �EMBED Equation.3��� ways. At this point there are only 3 students remaining, so the final group can only be chosen in ��EMBED Equation.3���= 1 way.


	The total number of choice combinations enumerated above is


�EMBED Equation.3���,


	which can be written more simply as


�EMBED Equation.3���.


	If the seven groups of three are regarded as indistinguishable, then it doesn’t matter in which order the groups were selected, so we have overcounted by a factor of 7!. The final number of possibilities is


�EMBED Equation.3���


3.	If the two students were assigned to the group of four, the number of possibilities for the remaining students would be


�EMBED Equation.3���


	If the two students were assigned to a group of three, the number of possibilities for the remaining students would be


�EMBED Equation.3���


	(Note that the 7! changes to a 6! because only 6 of the groups of 3 are indistinguishable.)


	The total number of possibilities is the sum of the preceding two results, about 4.12·1013.


4.	Call the students that must be separated A and B. One possibility is to assign student A to the group of 4 and student B to a group of three. This can be done in


�EMBED Equation.3��� ways.


	Similarly, student B could be assigned to the group of 4 and student A to a group of three, again in about 6.41·1013 ways.


	Another alternative is to assign A and B to two different groups of three. This can be done in


�EMBED Equation.3��� ways.


	In total, there are about 4.17·1014 ways to keep students A and B in separate groups.


	As a check, note that the answers to questions 3 and 4 add up to the answer to question 2 as would be expected, because in any group configuration, two specific students must be either together or apart.

















Balanced Assessment in Mathematics Project	Solution � FILENAME  \* MERGEFORMAT �HS112SOL.DOC�, page � PAGE  \* MERGEFORMAT �1� of � NUMPAGES  \* MERGEFORMAT �1�


Supported by NSF Grant MDR-9252902	Copyright © 1999, President and Fellows of Harvard College











