The University of the West Indies, Mona
presents

2025-2026 Senior Mathematical Olympiad
Round Two Examination (Grades 9, 10 and 11) - SOLUTIONS

SECTION A

. Soln: (B) 12024 _ (11012)2732026‘ _ (31013)27 42027 _ (22027)2752028 _ (51014)2. So only

92025 is not a perfect square. 22025 = 2 (21012

. Soln: (A) With the obvious notation, h = 3d,g = 4c,p = 3h. These equations give
p=3x3d=09d. The totalish+d+g+c+p =3d+d+4c+ c+9d = 13d + 5c. Now
13d + 5¢ = 41 is possible for d = 2 and ¢ = 3. 13d + 5¢ = 61 is possible for d = 2 and
c=17.13d + 5¢c = 66 is possible for d = 2 and ¢ = 8. 13d + 5¢ = 59 is possible for d = 3
and ¢ = 4. 13d + bc = 47 is not possible for integer values of d and c.

. Soln: (E) Counting triangles by size, there are 8 triangles. With the labeled diagram
below, the vertices of the triangles are

A
H

NN
T

B g 7 C

ABC,AFG,HKC,HYG,DBE,DFZ , XKE and XY Z.

. Soln: (E) After cancellation,
1x3 2 x4 3x5H 4 x6 96 x 98 97 x 99 98 x 100
2% 2 3x3 4 x 4 5 XH 97 x 97 98 x 98 99 x 99
is equal to
1x1 1x1 1x1 1x1 1x1 1x1 1 x 100
2x1 1x1 1x1 1x1 1x1 1x1 1 x99
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Soln: (B) Let PQ = a cm, QR = b cm and RS = ¢ cm. So that the length of PS is
a + b+ ¢ cm. The implied equations are a +b =6, b+ c =4 and b — ¢ = 1. From the
last two equations (adding), 2b = 5 and so b = 2.5. From this, ¢ = 1.5 and a = 3.5. The
length of PS is now 2.5+ 1.5+ 3.5=7.5 cm.

Soln: (C) Let the speed of the chicken is ¢ km/hr, so that the speed of the fox is be
km/hr. The time taken by each will be 5/c hours. Let the required distance be x km.

From, Pythagoras’ the distance travelled by the fox initially is y km, where 5% 4 3% = 22,

The total distance travelled by the fox is y + x where % = 5c. This gives z + y = 25.

The Pythagorean triplet is therefore (5,12,13) and so x = 13 and y = 12.

Soln: (A) Let O be the common centre and let P be the point of tangency. If the
radii are R and r, then using Pythagoras’ Theorem, SO? = OP? + SP? where SP =
1(36) = 18 cm. So R? = r? + 18% This gives R? — r* = 324. The area of the annulus is
A=mR?— 7r? = 324r.

. Soln: (C) Let m = ab. This means that m = 10a+b. We are now given that 3 (10a + b)—

1+ (10a +b) = a + b. This gives 2a — 2b = 0. This gives 4a = 5b. The question now is,
which digits satisfy 4a = 5b. If we set a = 5 and b = 4 then this is true and the number
is 4. The sum of the digits is 9.

Soln: (B) We have 22 — 10z + 25 + 4> 4 6y + 9 = 0. This gives (z — 5)* + (y + 3)* = 0.
This forces both (z — 5)* and (y +3)> = 0. This givesz —5=0and y+3=0.Soz =5
and y = —3. The sum is 5 — 3 = 2.

Soln: (D) There are 10 different digits from 0 to 9.With no restrictions, the number of
possible PINs is 10 x 10 x 10 x 10 = 10000. Of these, the number starting with 1,1,9 is
1 x1x1x10=10. The total number of possible PINs is therefore 10 000 — 10 = 9990.

SECTION B

Soln: We will do some counting: The number of single, double and triple digit numbers
are respectively 9,90,900. Now, 9 + 2 x 90 4+ 3 x 900 = 2889. This means that we have
passed the 2026th digit. Let ¢+ 1 be the three digit number corresponding to our answer.
We solve 9+ 2 x 90 + 3 x t = 2026. Solving 3t = 2026 — 9 — 2 x 90 = 1837 This gives
t = L%?”J = 612. We now search for the 613th three-digit number and the first of
digit of this is the required digit. The 600th three-digit number is 699. The next 13 are
700,701,702, ...,712. Since the 613th three-digit number is 712, the 2026th digit of the

number written down is 7.
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2. Soln: Let the sides of PQRS be 3a and let SL = 2a with LR = a. Using Pythagoras
theorem on triangle SML, ML? = SM? + SL? = a® + (2a)> = 5a2. This is the area of
the square JKLM. The area of square PQRS is (3&)2 = 9a®. The ratio of the areas is
5a%:9a% or 5: 9.

3. Soln: It seems like on day k > 2, the coverage is (2k — 1)2 and the number of tiles
used is (2k —1)° — (2(k—1) = 1)> = (2k —1)> — (2k — 3)*. That is, 4k — 4k + 1 —
(4k? — 12k +9) =8k —8 =8 (k — 1). When %k = 21, we have 8 x 20 = 160.

4. Soln: ab+cd=10(a+c)+(b+d) =79 and ad+cd+ab+cb=10-2(a+ ¢)+2 (b + d).
This is 2[10 (a + ¢) + (b+ d)] = 2 x 97 = 194,

5. Soln: Draw the line OF from the centre, O, of the circles to the point E of tangency,
so that ZOEC = 90°. It is easy to see that triangles OEC and ABC are similar and

therefore
O CO R 1

AB~ CA 2R 2

A
%-12:6cm. Also,—O:3andsoAO:3><6:18(:m.

This gives OF = % -AB OF



