Selected Problems from the 2006 iTest (http://www.theitest.com)
1. Find the number of positive integral divisors of 2006. 

(A) 8

(Last year, each question from #1 to #20 had a number of answer choices equal to its number. So #1 was quite easy. I hope you know how to solve it even without being given the answer, though.)

5. A line has y-intercept (0,3) and forms a right angle to the line 2x + y = 3. Find the x-intercept of the line. 

(A) (4,0)
(B) (6,0)
(C) (-4,0)
(D) (-6,0)
(E) None of the above

16. The Minnesota Twins face the New York Mets in the 2006 World Series. Assuming the two teams are evenly matched – each has a .5 probability of winning any game – what is the probability that the World Series (a best of 7 series of games which lasts until one team wins four games) will require the full seven games to determine a winner? 

(A) 1/16
(B) 1/8

(C) 3/16
(D) 1/4

(E) 5/16

(F) 3/8

(G) 5/32
(H) 7/32
(I) 9/32
(J) 3/64

(K) 5/64
(L) 7/64
(M) 1/2
(N) 13/32
(O) 11/32

(P) None of the above

20. Sudoku is a puzzle game that has one and only one solution for each puzzle. Digits from 1 to 9 must go into each space on the 9x9 grid such that every row, column, and 3x3 square contains one and only one of each digit.
Find the sum of w + x + y + z by solving the Sudoku puzzle below.
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(A) 2

(B) 4

(C) 6

(D) 8

(E) 9


(F) 10

(G) 11

(H) 12

(I) 13

(J) 14

(K) 15

(L) 18

(M) 19

(N) 20

(O) 23

(P) 24

(Q) 25

(R) 26

(S) 28

(T) 30

27. Line l passes through A and into the interior of equilateral triangle ABC. D and E are the orthogonal projections of B and C onto l respectively. If DE = 1 and 2BD = CE, then the area of ABC can be expressed as m√n, where m and n are positive integers and n is not divisible by the square of any prime. Determine m + n.
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33. Six students sit in a group and chat during a complicated mathematical lecture. The professor, annoyed by the chatter, splits the group into two or more smaller groups. However, the smaller groups with at least two members continue to produce chatter, so the professor again chooses one noisy group and splits it into smaller groups. This process continues until the professor achieves the silence he needs to teach Algebraic Combinatorics. Suppose the procedure can be carried out in N ways, where the order of group breaking matters (if A and B are disjoint groups, then breaking up group A and then B is considered different form breaking up group B and then A even if the resulting partitions are identical) and where a group of students is treated as an unordered set of people. Compute the remainder obtained when N is divided by 2006.
Part 9 of the Ultimate Question (#41-43). Determine the number of 5 element subsets S of {1,2,3,...,121} such that the sum of the elements of S is divisible by 5.

