
RAMC 2025
Middle 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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1. Find the positive integer base b such that 151b = 6710.

2. Jeff rolls a fair six-sided die 2025 times. Call the results from these dice rolls a1, a2, · · · , a2025. For all

integers 1 ≤ n ≤ 2025, he marks the point An = (n, an) on the Cartesian plane. Jeff’s pet ant Xook then

walks in a straight line from A1 to A2, then from A2 to A3, and so on, finally stopping at A2025. What is

the expected number of times that Xook crosses the line y = 7
2 on his journey?

3. The real numbers x and y satisfy the following system of equations:2x2 − 1 = xy,

2y2 − 1 = 3xy.

The positive difference between the maximum and minimum possible values of x can be expressed as

a+ b
√
c, where a, b, and c are integers and c is square-free. Compute a+ b+ c.

4. Square ABCD has side length 12, and its diagonal BD has midpoint M , as shown.

A semicircle tangent to sides AB and AD is placed with its diameter on BD and its

center at M , and a quarter circle tangent to BD is placed with its radii on BC and

CD and its center at C. What is the area of the shaded region?
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5. How many ways can 4 distinct integers w, x, y, z be chosen from {1, 2, 3, · · · , 8} such that w < x > y < z?

6. Positive integers a and b satisfy log2025(log5a(log2b(2
10000))) = 0. Find the sum of all possible values of b.

7. A six-sided die is rolled and rerolled until every possible result (1 to 6) is seen at least once. The expected

number of rolls can be written as m
n , where m and n are relatively prime positive integers. Compute m+n.

8. Square ABCD has side length 12. If point E lies on side AD, find the minimum possible length of AE

such that the circumcircle of triangle ABE intersects CD.

9. A positive integer with an even number of digits is called “3-separable” if when split in half, the first half

is thrice the second half. For example, 2408 is 3-separable, since 24 = 3 · 8. How many integers with at

most 8 digits are both even and 3-separable?

10. In △ABC, points D and E lie on BC such that ∠BAD = ∠DAE = ∠EAC and BD < BE. Point F lies

on the extension of CA such that AF = AD. Given that BF ∥ DA and ∠BAC = 111◦, how many degrees

does ∠ACB measure?


