COT 3100 Exam #1
9/28/06
Name: ____________

Lecturer: Arup Guha

TA: _______________
Section: ____________

(Note: You will have 75 minutes for this exam.  Make sure to read AND follow all the directions. If you need extra room for your work, put it on the last page of the exam and CLEARLY number what problem’s work you are continuing. It's okay to leave any answer in factored form with powers, factorials and combinations. Full credit will only be awarded if all work is shown and justified.)

1) You must explain your reasoning in order to get full credit on these questions.

a) (3 pts) How many permutations are there of the word SEPTEMBER?

b) (5 pts) How many permutations of SEPTEMBER have all three Es appearing consecutively?
c) (7 pts) How many permutations of SEPTEMBER contain all of the consonants appearing in alphabetical order? (For example, BEEEMPRTS and BMPERTSEE are two such permutations.)
2) The US Senate currently has 87 men and 13 women. There are two senators from each of the 50 US states. Answer the following questions based on this information.

a) (5 pts) How many ways can a committee of 5 US senators be chosen such that the committee has exactly 2 women?

b) (5 pts) How many ways can a committee of 10 US senators be chosen such that it has at least one woman?

c) (10 pts) How many ways can the senators be split up into 5 groups of 20 if each pair of senators from a particular state must stay within the same group? (Note: The groups are unordered.)  
3) (10 pts) Use a systematic method to determine the least common multiple of 42, 77, 55 and 18. You may express your answer in its prime factorized form. In order to get full credit for the question you must describe why your method works in all cases like this, regardless of the specific integers given.
4) (10 pts) Determine the greatest common divisor of 301 and 238 using the Euclidean Algorithm. Show each step in your derivation.
5) (15 pts) Use induction on n to prove that 42n – 15n – 1 is divisible by 225 for all non-negative integers n.
6) (15 pts) Using induction on n, prove that the following formula is true for all positive integers n.
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7) (10 pts) Let a be an odd integer. Prove that a4 ≡ 1 (mod 16). In your proof, you may use the result that for any integer b, b(b+1) and b(3b+1) are even integers.
8) (5 pt) The Tangerine Bowl is named after what fruit? __________________________
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