
ORMC AMC 10/12 26W WEEK 8: MORE PROBABILITY!

Problems

Problem 1 (2013 AIME I). Melinda has three empty boxes and 12 textbooks, three of which are mathe-
matics textbooks. One box will hold any three of her textbooks, one will hold any four of her textbooks, and
one will hold any five of her textbooks. If Melinda packs her textbooks into these boxes in random order,
the probability that all three mathematics textbooks end up in the same box can be written as m

n , where m
and n are relatively prime positive integers. Find m+ n.

Problem 2 (2015 AIME II). Two unit squares are selected at random without replacement from an n× n
grid of unit squares. Find the least positive integer n such that the probability that the two selected unit
squares are horizontally or vertically adjacent is less than 1

2015 .

Problem 3 (2017 AMC 12B). Real numbers x and y are chosen independently and uniformly at random
from the interval (0, 1). What is the probability that ⌊log2 x⌋ = ⌊log2 y⌋?

(A)
1

8
(B)

1

6
(C)

1

4
(D)

1

3
(E)

1

2

Problem 4 (SCMC Spring 2025). In two flips of an unfair coin, let Pa be the probability that both flips are
heads and Pb be the probability that both flips are tails. If Pa = 9Pb, the probability that two flips of this
coin give one head and one tail can be written in the form m

n , where m and n are relatively prime positive
integers. Compute the value of m+ n.

Problem 5 (SMT 2020 Team). Find the probability that a randomly selected divisor of 20! is a multiple
of 2000.

Problem 6 (2006 AIME II). When rolling a certain unfair six-sided die with faces numbered 1, 2, 3, 4, 5,
and 6, the probability of obtaining face F is greater than 1/6, the probability of obtaining the face opposite
is less than 1/6, the probability of obtaining any one of the other four faces is 1/6, and the sum of the
numbers on opposite faces is 7. When two such dice are rolled, the probability of obtaining a sum of 7 is
47/288. Given that the probability of obtaining face F is m/n, where m and n are relatively prime positive
integers, find m+ n.

Problem 7 (2017 AMC 12B). Abby, Bernardo, Carl, and Debra play a game in which each of them starts
with four coins. The game consists of four rounds. In each round, four balls are placed in an urn—one green,
one red, and two white. The players each draw a ball at random without replacement. Whoever gets the
green ball gives one coin to whoever gets the red ball. What is the probability that, at the end of the fourth
round, each of the players has four coins?

(A)
7

576
(B)

5

192
(C)

1

36
(D)

5

144
(E)

7

48

Problem 8 (2019 AIME I). A moving particle starts at the point (4, 4) and moves until it hits one of the
coordinate axes for the first time. When the particle is at the point (a, b), it moves at random to one of the
points (a − 1, b), (a, b − 1), or (a − 1, b − 1), each with probability 1

3 , independently of its previous moves.
The probability that it will hit the coordinate axes at (0, 0) is m

3n , where m and n are positive integers such
that m is not divisible by 3. Find m+ n.

Problem 9 (1992 ASHME). An unfair coin has a 2/3 probability of turning up heads. If this coin is tossed
50 times, what is the probability that the total number of heads is even?

(A) 25

(
2

3

)50

(B)
1

2

(
1− 1

350

)
(C)

1

2
(D)

1

2

(
1 +

1

350

)
(E)

2

3

Problem 10 (BMT 2018 Combo). Alice starts with an empty string and randomly appends one of the
digits 2, 0, 1, or 8 until the string ends with 2018. What is the probability Alice appends less than 9 digits
before stopping?

Problem 11 (BMT 2018 Combo). Let S be the set of line segments between any two vertices of a regular
21-gon. If we select two distinct line segments from S at random, what is the probability they intersect?
Note that line segments are considered to intersect if they share a common vertex.
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Problem 12 (BMT 2021 Discrete). Derek and Julia are two of 64 players at a casual basketball tournament.
The players split up into 8 teams of 8 players at random. Each team then randomly selects 2 captains among
their players. What is the probability that both Derek and Julia are captains?

Problem 13 (BMT 2022 Discrete). Katie and Allie are playing a game. Katie rolls two fair six-sided dice
and Allie flips two fair two-sided coins. Katie’s score is equal to the sum of the numbers on the top of the
dice. Allie’s score is the product of the values of two coins, where heads is worth 4 and tails is worth 2.
What is the probability Katie’s score is strictly greater than Allie’s?

Problem 14 (BMT 2024 Discrete). Clara has a pair of nine-sided fair dice, each of whose faces are labeled
1, 2, 3, . . . , 9. Justin also has a pair of nine-sided fair dice, and the faces of his dice have positive integer
labels, but one of Justin’s dice has the number 13. When Clara and Justin roll their dice, it turns out that
for every number S, the probability that the sum of the results of Clara’s dice is S is equal to the probability
that the sum of the results of Justin’s dice is S. What is the probability that when Justin’s dice are rolled,
the results of the dice are equal?

Problem 15 (SMT 2020 Discrete). William has a bag of white, milk, and dark chocolate bars. Each minute
he reaches into the bag, selects a chocolate bar at random, and eats it. Given that there are 17 milk chocolate
bars, 12 dark chocolate bars, and 19 white chocolate bars, what is the probability that William runs out of
milk chocolate bars first and dark chocolate bars second?

Problem 16 (SMT 2022 Discrete). Every day you go to the music practice rooms at a random time from
12AM to 8AM and practice for 3 hours, while your friend goes at a random time from 5AM to 11AM and
practices for 1 hour (the block of practice time need not be contained in the given time range for the arrival).
What is the probability that you and your friend meet on at least 2 days in a given span of 5 days?

Problem 17 (HMMT 2023 General). An entry in a grid is called a saddle point if it is the largest number
in its row and the smallest number in its column. Suppose that each cell in a 3 × 3 grid is filled with a
real number, each chosen independently and uniformly at random from the interval [0, 1]. Compute the
probability that this grid has at least one saddle point.

Problem 18 (HMMT 2023 Team, :D). There are six empty slots corresponding to the digits of a six-
digit number. Claire and William take turns rolling a standard six-sided die, with Claire going first. They
alternate with each roll until they have each rolled three times. After a player rolls, they place the number
from their die roll into a remaining empty slot of their choice. Claire wins if the resulting six-digit number
is divisible by 6, and William wins otherwise. If both players play optimally, compute the probability that
Claire wins.
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