RAMC 2025
High School Invitational Round

SCORING: The questions in this round are all worth 1 point each, for a total of 10 points.

This round contains 10 questions to be solved in 30 minutes. All answers are integers.

No computational aids are permitted other than scratch paper, graph paper, and a pen/pencil.
No calculators of any kind are allowed.

Fill out your information, and sign/initial the honor code on the answer sheet provided.

If you believe there is an error on the test, submit a challenge to the proctors. Please include
your name, level (E1/E2/MS/HS), and your solution to the problem with explanation.

Do not flip the page until the proctor begins the round!
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. For some z >y > 0, it is known that z¥ = y* and = = y3. Compute /Zy.
. How many ways can 4 distinct integers w, x,y, z be chosen from {1,2,3,--- 8} such that w < x >y < 27

. Determine the sum of the distinct prime factors of 899899899899 if it has exactly one prime factor greater

than 1000.

. In AABC, points D and E lie on BC such that /BAD = /DAE = /FEAC and BD < BE. Point F lies

on the extension of C'A such that AF = AD. Given that BF || DA and ZBAC = 111°, how many degrees
does ZAC B measure?

. Find the integer m > 1 that divides both n® + 1 and (n + 1)3 + 1 for some integer n.

. Consider the polynomial p(z) = 2° + Az* + Ba® + Bx? + Ax + 1, for some real values A and B. Let the

five unique real roots of p(x) be r1,ra,73,r4,75. If 11 = 20 and ro = 25, compute 100(r1 +ro+7r3+rs+75).

Define a sequence recursively by a; = 10 and a, = /a2 _;+1 — 1 for all integers n > 2. Compute
lar + a2 + - -+ + az025 ]

. Parallelogram ABCD is drawn with AB = 3, BC' =7, and AC = 6. If point P satisfies AP + C'P = 10,

find the maximum possible area of ABDP.

. Consider point A; = (x1,y1) on the Cartesian plane. For n > 1, the point A,, is generated from A,,_; by

rotating A, 1 by § radians clockwise around the origin, then dividing both coordinates by 2, and finally

decreasing the z-coordinate by 1. Given that Aspes is exactly the origin, find ;.

A point (x,y) is chosen uniformly randomly from the rectangle 0 < 2 < /3, 0 < y < 2. A frog is

then placed at this point on the Cartesian plane, initially facing the 4y direction. Every second the

frog randomly turns either 0°, 120°, or 240° clockwise (with equal probability), then jumps 1 unit in the

direction it is facing. It repeats this process of turning and jumping, stopping when it jumps out of the
m

rectangle and lands on its final position (a,b). The probability that b > 2 can be expressed as ™, where

m and n are relatively prime positive integers. Compute m + n.



