In a shooting match, eight clay targets are arranged in two hanging columns of three targets each and one column of two targets. A marksman
is to break all the targets according to the following rules:

1) The marksman first chooses a column from which a target is to be broken.
2) The marksman must then break the lowest remaining target in the chosen column.

If the rules are followed, in how many different orders can the eight targets be broken?

How many ways are there to split the integers 1 through 14 into 7 pairs such that in each pair, the greater number is at least 2 times the lesser
number?

Each square ina 3 x 3 grid of squares is colored red, white, blue, or green so that every 2 x 2 square contains one square of each color. One
such coloring is shown on the right below. How many different colorings are possible?

B R B
G W G
R B R

A bug starts at a vertex of an equilateral triangle. On each move, it randomly selects one of the two vertices where it is not currently located, and
crawls along a side of the triangle to that vertex. Given that the probability that the bug moves to its starting vertex on its tenth move is m /n,
where m and n are relatively prime positive integers, find m + n.

In a particular game, each of 4 players rolls a standard 6-sided die. The winner is the player who rolls the highest number. If there is a tie for the
highest roll, those involved in the tie will roll again and this process will continue until one player wins. Hugo is one of the players in this game.
What is the probability that Hugo's first roll was a b, given that he won the game?

Four ambassadors and one advisor for each of them are to be seated at a round table with 12 chairs numbered in order 1 to 12. Each
ambassador must sit in an even-numbered chair. Each advisor must sit in a chair adjacent to his or her ambassador. There are N ways for the 8
people to be seated at the table under these conditions. Find the remainder when N is divided by 1000.

For {1,2,3,...,n} and each of its non-empty subsets a unique alternating sum is defined as follows. Arrange the numbers in the subset in
decreasing order and then, beginning with the largest, alternately add and subtract successive numbers. For example, the alternating sum for
{1,2,3,6,9}is9— 6 +3 —2+ 1 = 5and for {5} it is simply 5. Find the sum of all such alternating sums forn = 7.



