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. Integers a, b, ¢, and d, not necessarily distinct, are chosen independently and at ran-
dom from 0 to 2007, inclusive. What is the probability that ad — bc is even?

2007 AMC12A #12

. On a standard die one of the dots is removed at random with each dot equally likely
to be chosen. The die is then rolled. What is the probability that the top face has an
odd number of dots?

2005 AMCI12A #14

. A centipede has one sock and one shoe for each of its hundred legs. In how many
different orders can the centipede put on its socks and shoes, assuming that, on each
leg, the sock must be put on before the shoe?

2001 AMC12 #16 (adapted)

. Each face of a regular tetrahedron is painted either red, white, or blue. Two colorings
are considered indistinguishable if two congruent tetrahedra with those colorings can
be rotated so that their appearances are identical. How many distinguishable color-
ings are possible?

2007 AMCI12B #16

. An object in the plane moves from one lattice point to another. At each step, the
object may move one unit to the right, one unit to the left, one unit up, or one unit
down. If the object starts at the origin and takes a ten-step path, how many different
points could be the final point?

2006 AMCI12B #18

. A bug starts at one vertex of a cube and moves along the edges of the cube according
to the following rule. At each vertex the bug will choose to travel along one of the
three edges emanating from that vertex. Each edge has equal probability of being
chosen, and all choices are independent. What is the probability that after seven
moves the bug will have visited every vertex exactly once?

2006 AMC12A #20
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. The first 2007 positive integers are each written in base 3. How many of these base-

3 representations are palindromes? (A palindrome is a number that reads the same
forward and backward.)

2007 AMCI12B #21

. A permutation (a1, ag, as, a4, as) of (1,2, 3,4,5) is heavy-tailed if a; + a2 < as+as.

What is the number of heavy-tailed permutations?
2008 AMCI12A #21

Two of the squares of a 7 x 7 checkerboard are painted yellow, and the rest are painted
green. Two color schemes are equivalent if one can be obtained from the other by
applying a rotation in the plane of the board. How many inequivalent color schemes
are possible?

1996 AIME #7

How many different 4 x 4 arrays whose entries are all 1’s and —1’s have the property
that the sum of the entries in each row is 0 and the sum of the entries in each column
is 0?7

1997 AIME #8

A player chooses one of the numbers 1 through 4. After the choice has been made,
two regular four-sided (tetrahedral) dice are rolled, with the sides of the dice num-
bered 1 through 4. If the number chosen appears on the bottom of exactly one die
after it is rolled, then the player wins $1. If the number chosen appears on the bottom
of both of the dice, then the player wins $2. If the number chosen does not appear on
the bottom of either of the dice, the player loses $1. What is the expected return to
the player, in dollars, for one roll of the dice?

2007 AMCI10B #22

A box contains exactly five chips, three red and two white. Chips are randomly
removed one at a time without replacement until all the red chips are drawn or all the
white chips are drawn. What is the probability that the last chip drawn is white?

2001 AMCI12 #11

Two circles of radius 1 are to be constructed as follows. The center of circle A is
chosen uniformly and at random from the line segment joining (0, 0) to (2,0). The
center of circle B is chosen uniformly and at random, and independently of the first
choice, from the line segment joining (0, 1) to (2,1). What is the probability that
circles A and B intersect?

2008 AMCI12B #21

A circle of radius r is concentric with and outside a regular hexagon of side length
2. The probability that three entire sides of the hexagon are visible from a randomly
chosen point on the circle is 1/2. What is r ?

2006 AMCI12A #22
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A parking lot has 16 spaces in a row. Twelve cars arrive, each of which requires one
parking space, and their drivers choose their spaces at random from among the avail-
able spaces. Auntie Em then arrives in her SUV, which requires 2 adjacent spaces.
What is the probability that she is able to park?

2008 AMCI12B #22

Two distinct numbers a and b are chosen randomly from the set {2,22,23, ..., 2%},
What is the probability that log, b is an integer?

2005 AMCI12A #23

Six ants simultaneously stand on the six vertices of a regular octahedron, with each
ant at a different vertex. Simultaneously and independently, each ant moves from its
vertex to one of the four adjacent vertices, each with equal probability. What is the
probability that no two ants arrive at the same vertex?

2005 AMCI12B #25

A solitaire game is played as follows. Six distinct pairs of matched tiles are placed in
a bag. The player randomly draws tiles one at a time from the bag and retains them,
except that matching tiles are put aside as soon as they appear in the player’s hand.
The game ends if the player ever holds three tiles, no two of which match; otherwise
the drawing continues until the bag is empty. The probability that the bag will be
emptied is p/q where p and ¢ are relatively prime positive integers. Find p + ¢.

1994 AIME #9

Call a set of integers spacy if it contains no more than one out of any three consecutive
integers. How many subsets of {1,2,3,...,12}, including the empty set, are spacy?

2007 AMCI12A #25

Let p be the probability that, in the process of repeatedly flipping a fair coin, one will
encounter a run of 5 heads before one encounters a run of 2 tails. Given that p can be
written in the form m/n, where m and n are relatively prime positive integers, find
m + n.

1995 AIME #15



