
THE MATHEMATICAL GRAMMAR SCHOOL CUP

- MATHEMATICS -

Belgrade 2026.

1. Let ABC be a triangle with ∠A = 90◦ and AB = AC. Let D and E be points on the segment BC such
that BD : DE : EC = 1 : 2 :

√
3. The value of ∠DAE is:

(A) 30◦ (B) 36◦ (C) 40◦ (D) 45◦ (E) 60◦.

2. The number of eight-digit positive integers the sum of whose digits is equal to 4 is:

(A) 105 (B) 120 (C) 126 (D) 165 (E) 210.

3. Suppose that 28 objects are placed along a circle at equal distances. The number of ways to choose
3 objects from among them so that no two of the chosen objects are adjacent and no two of them are
diametrically opposite is:

(A) 2184 (B) 2240 (C) 2296 (D) 2324 (E) 2268.

4. For every positive integer n, written in base 10, let S(n) denote the sum of the digits of n. The sum of
all positive integers n such that n = 2S(n)2 is:

(A) 1252 (B) 1008 (C) 1152 (D) 1352 (E) 1458.

5. Find the number of positive integers n in the interval [2000, 2050] such that 1 + ⌊
√
2n⌋ divides 2n. Here

⌊x⌋ denotes the greatest integer not exceeding x.

(A) 0 (B) 2 (C) 1 (D) 3 (E) 4.

6. Let (a, b, c) be a triple of positive integers such that a ⩽ b ⩽ c and

a+ b+ c+ ab+ bc+ ca = abc+ 1.

The sum of the third coordinates of all such triples is:

(A) 21 (B) 24 (C) 26 (D) 28 (E) 31.

7. Let ABCD be a convex quadrilateral in which ∠BAC = 50◦, ∠CAD = 60◦, ∠BDC = 25◦ and
∠BCD = 125◦. If E = AC ∩BD, then the value of 180◦ − ∠AEB is:

(A) 80◦ (B) 85◦ (C) 75◦ (D) 90◦ (E) 95◦.

8. Let a polynomial p(x) satisfy
(p(x))2 = 1 + xp(x+ 1)

for all real numbers x. If m is the remainder obtained when the number p(0) + p(1) + · · · + p(2026) is
divided by 17, then the value of 2m+ 1 is:

(A) 13 (B) 15 (C) 17 (D) 19 (E) 21.

9. Let p > 3 be a prime. Arrange the numbers 1, 2, . . . , p around a circle in some order and consider the
products of adjacent pairs. What is the smallest possible number of distinct residues modulo p that can
occur?

10. An equilateral triangle of side length 3n is tiled by isosceles trapezoids with side lengths 1, 1, 1, 2. Prove

that it can be tiled in more than 5n2−n different ways.

11. Is it possible to factor the polynomial

P (x, y, z, t) = (x+ y + z + t)5 − x5 − y5 − z5 − t5?

Justify your answer.

12. Let k be a circle and let X,Y, Z be points outside k. For a point A on k and points P,Q, define
FPQ(A) = B, where B is the second intersection point of the circumcircle of APQ with k (or B = A if
the circles are tangent).

Prove that for every point T on k,

FXY ◦ FY Z ◦ FZX ◦ FXY ◦ FY Z ◦ FZX(T ) = T.


