COT 3100 Quiz #1 Solutions: Counting
8/29/06

Directions: Please justify your answer by explaining the meaning behind each of the numbers in your answer. You may leave your answer with factorials, powers and combinations.

1) (3 pts) How many permutations are there of the letters in the word MATHEMATICS?

This is a straight permutation question. When permuting a group of objects, we take the total number of objects factorial and divide by the factorial of the frequencies of each individual "type" of object. Applying the formula to this question, we get
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, since there are 11 total letters, of which there are 2 M's, 2 T's and 2 A's.

Grading: 2 pts for the answer, 1 pt explanation, 1 pt for just 11!
2) (7 pts) How many of the permutations of the letters in MATHEMATICS start with a consonant?

There are two groups of such permutations:
1) Those that start with an M or T

2) Those that start with an H, C or S.

We need to split the counting into these two groups because different sets of letter frequencies arise for the remaining 10 letters after the first consonant is chosen.

For group 1, we have 2 choices for the consonant (1 pt). What remains are 10 letters, of which there are 2 A's and 2 of one other letter (either M or T). Thus, the total number of permutations in this group is 
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, using the multiplication principle.(2 pts)
For group 2, we have 3 choices for the consonant (1 pt). What remains are 10 letters, of which there are 2 A's, 2 M's and 2 T's. Thus, the total number of permutations in this group is 
[image: image3.wmf]!

2

!

2

!

2

!

10

)

3

(

, since each consonant can be grouped with each permutation of 10 remaining letters (2 pts).

The final answer is 
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