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November 8, 2025

Time limit: 60 minutes.

Instructions: This test contains 10 short answer questions. All answers must be expressed
in simplest form unless specified otherwise. Only answers written inside the boxes on the
answer sheet will be considered for grading.

No calculators. Protractors, rulers, and compasses are permitted.

e Carry out any reasonable calculations. For instance, you should evaluate %4— %, but you
do not need to evaluate large powers such as 75.

e Write rational numbers in lowest terms. Decimals are also acceptable, provided they
are exact. You may use constants such as 7 in your answers.

Move all square factors outside radicals. For example, write 3v/7 instead of v/63.

e Denominators do not need to be rationalized. Both ‘/75 and % are acceptable.

Do not express an answer using a repeated sum or product.

For fractions, both improper fractions and mixed numbers are acceptable.
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. Jordan has two white socks and two black socks in their sock drawer. If they pull out two socks

uniformly at random without replacement, what is the probability that they are the same color?

. Find the positive integer n such that n + 10 is both a multiple of n and a factor of n + 100.

In how many ways can ten identical white blocks be placed into a red box, a yellow box, a green
box, and a blue box such that no box is empty, and at least two boxes contain the same number
of blocks?

. A substring of a positive integer n is a positive integer whose digits appear consecutively in the

digits of n. For example, 10, 00 = 0, and 02 = 2 are two-digit substrings of 1002, but 12 and
01 =1 are not. An integer n is chosen uniformly at random from the integers between 1000 and
9999 inclusive. Compute the probability that all two-digit substrings of n are divisible by three.

. Over all triples of positive integers (a, b, ¢) satisfying the equation

ged (Iem(a, b),lem(a, ¢), lem(b, ¢)) = 2025,
compute the smallest possible value of a + b+ c.

An increasing sequence of positive integers is three-hating if it contains at least one term and
alternates between integers that are multiples of 3 and integers that are not multiples of 3. For
example, (1),(3,4,6), and (3) are three-hating while (3,6) and (3,6,7,9) are not. Compute the
number of three-hating sequences in which every term is less than or equal to 12.

Fourteen people are sitting at a circular table with fourteen distinct seats. They all get up to
eat lunch and then return to the table. When they sit down again, each person sits either in
their original seat or a seat adjacent to their original seat, and no two people sit in the same
seat. In how many ways can this occur?

Let N = 2025 x 2025 x 202°. For each positive integer x, define o(z) to be the sum of the positive
divisors of z. Define h(x) to be the sum of all positive divisors y of x such that o(y) is even. For
example, 0(9) = 13 and h(9) = 3. Find the number of positive divisors k of N such that h(k) is
odd.

In a tournament, twelve players compete in a sequence of matches. Each match consists of two
players, and no two matches have the same pair of players. Furthermore, no two players who
compete in the same number of matches in the tournament compete against each other in a
match. What is the greatest possible number of matches that can be played in the tournament?

Let S be the set of triples of nonnegative integers (p, ¢, 7) such that
37219492

is a perfect square. Compute

> 100p + 10g + 7.
(p,g,r)€S




