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1.	There are 26 letters in the alphabet. 21 of them are consonants and 5 are vowels. Denote vowels by v and consonants by c. This way there are, in general, two possible classes of dog names: cvcvc and vcvcv. Because the choice of each letter is independent from all other letters, the number of ways of choosing the first, third and fifth letter in cvcvc is 21 for each, and for the second and fourth there are 5 possibilities each. For the vcvcv name the number of choices is reversed. In each case, the number of possible names is obtained by multiplying the number of choices for each letter, so the total is �EMBED Equation.3���. Since we must exclude Rover from the list this number is reduced by 1 (286649).


2.	Here we must exclude not only the vcvcv names, but also the names that do not have T as the first letter. This reduces the number of choices severely, since for the first letter we are limited to only 1 of 21 choices. The result is a product of four numbers (since the first letter is fixed): �EMBED Equation.3���. The fraction of the numbers not used is �EMBED Equation.3���, which is about 96%.


Alternative solution:	First, since the number of possibilities is so large, ignore Rover. The total number of choices is ��EMBED Equation.3���. Note that the number of combinations with T in front is �EMBED Equation.3���. This means that the fraction of the names that remain is �EMBED Equation.3���, and the number of the names eliminated is �EMBED Equation.3���, which is slightly more than 96% (which, in turn, is �EMBED Equation.3���).


3a.	Since the choices of letters are no longer independent, the second time the same kind of letter comes up, the number of possible choices is reduced by 1 (21, 20, 19 or 5, 4, 3 respectively). This means that the number of cvcvc combinations is 159600 and the number of the vcvcv combinations is 25200. That means the reduction took �EMBED Equation.3��� part of the choices out of consideration, which is about 36%.


Alternative solution:	Look at the products: we have �EMBED Equation.3��� and �EMBED Equation.3��� versus �EMBED Equation.3��� and �EMBED Equation.3���. For vcvcv , more than half the choices are eliminated �EMBED Equation.3���; for cvcvc , the reduction is a little less than one third �EMBED Equation.3���. Since the number of cvcvc combinations is much greater than the number of vcvcv combinations, the total change will be about one third (a bit over 33%).


3b	 Counting the choices the same way as in 3a and remembering that the first consonant is fixed, we get �EMBED Equation.3���. The eliminated portion is about 31%.


Alternative solution:	Looking back at the computation for cvcvc in 3a, note that the ratio actually is exactly the same here, i.e. slightly above two thirds. So the number of combinations lost in the shuffle is under 33%.


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


(weight: 3)�
Describe a correct counting scheme in response to some of the questions (likely to be 1 and 2).�
Devise correct distinct counting schemes for all four questions.


or


Modify the original counting scheme to reflect the appropriate changes in the goal�
�
Transforming/�Manipulating


(weight: 2)�
Show partial success in carrying out some of the counting schemes.�
Successfully complete the calculations related to the counting scheme, and correctly calculate the proportion of either the usable names or the lost names in 2 and 3.


or


Provide a reasonable, documented estimate in response to 2 and 3.





Present final results with reasonably appropriate precision — the number of decimal places should not be excessive.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
Understand that a great majority of names are eliminated in 2 (precision is not essential — this is addressed under Transforming/Manipulating).


The answer in 1 successfully responds to some of the constraints..�
Successfully address all the constraints in 1 (including subtracting 1 for Rover).


Answer the questions in 2 and 3 appropriately, i.e. giving the portion that is eliminated.


Details of the counting schemes or estimates are well supported and carried out.�
�
Communicating


(weight: 2)�
Show some calculations and direct responses to the questions being asked�
Clearly display calculations and/or estimations throughout in an organized manner.


Provide some clarifying explanations.�
�
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