Note:
1. Unless otherwise stated all numbers are written in decimal notation, and by digits of a number we mean the digits when written in the decimal notation.

2. When the value of an angle is written followed by °, we mean it’s measure in degrees. Eg. 90° is the angle formed by two perpendicular line segments.

Questions

1. The central square of a 9 x 9 chessboard is white. How many white squares are there on the board? (The squares of the chessboard are coloured alternately black
and white.)

An integer A/is divisible by 4 but not by 256. What is the number of distinct possible remainders when A/is divided by 256?
If xi, xv, ..., Xi9 are non-zero integers such that ';-,* x = 0, then what is the minimum possible value of ¥ ;_,* x°?

All six digits of three 2-digit numbers are different. If /Vis the largest possible sum of three such numbers, what is the sum of digits of /V?

ol > W

In triangle A BC, we are given that £ CAB = 80°. Let the perpendicular bisector of BC'meet the circumcircle of triangle 4 BC'in NV, where we assume that 4 and V
lie on the same side of the chord BC. Then what is the measure of £ NB('in degrees?

Space for rough work



6. Find the number of 2-digit positive integers n such that n= 26 + (a x b), where a and b are the two digits of n.

7. Find the number of positive integers n satisfying all the following conditions:

a) The digits of nlie in the set {1, 2, 4, 8}. (Digits may be repeated.)
b) The sum of the digits is 14.

¢) If 1 occurs as a digit, then it can occur only immediately to the right of 8.

8. In trapezium ABCD, it is given that ABis parallel to CD. Assume that AB=3CD, CD= DA and £ CDA = 120°. If the largest angle of ABCD is x° and the
smallest angle is y°, what is the value of x/3?

9. Let Vbe the smallest positive integer whose digits add up to 2026. What is the leading digit of NV + 1?
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10. What is the number of integers in the set {0, ..., 20} which can be expressed as the sum of two square integers?
11. Find the number of non-constant polynomials /x), with real coefficients, such that Ax*) = A Ax))

12. A 7 x 7 board is divided into 49 unit squares. We place checkers on the board, at most one per square. Find the largest number of checkers that can be placed on
the unit squares so that each row, as well as each column, contains an even number of checkers.
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13. In an isosceles triangle A BC, with £ ACB = 90°. The point D is on the side BC'such that £ ADC'= 75°. If the area of triangle ADC'is 81, what is the length of
segment BD?

14. Let A be a 3-digit number with distinct nonzero digits and 3 be the number obtained by reversing the digits of A. Determine the largest possible prime factor of |4
— BI.

15. Let a, b, ¢, dbe positive integers such that 2> + /* — ¢’ = 2026. Find the minimum possible value of a + b+ c+ d.
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16. A sequence ai, as, as, ... of real numbers satisfies

an+3 - an+2 _ an+3+an+2

an_an+1 an+an+1
for all 2> 1. Suppose as5 = 6, ass = 2 and arr = 1. Let NV denote the sum a,”> + a&” + ... + asxs’. What is the sum of the digits of /V?

17. Find the number of ordered triples (x, y, 2) of positive integers such that 1 < x, y;, z< 8 and
lx-A+ly-4+]|z-x=8.

18. Let Pbe aregular polygon with 8 vertices. By a labelling of Zwe mean an assignment of integers 1, 2, ..., 8 to the vertices in some order. A labelling is
considered good if the path consisting of line segments 1 to 2, 2 to 3, ... and 7 to 8 does not self-intersect. If /Vis the number of good labellings, what is the
remainder when Vis divided by 100?
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19. Four points A, B, C'and D lie on a straight line, in this order. A point £, not on the line, satisfies ZAFB= £ BEC= £ CED = 45°. Let Fand G be the midpoints
of ACand BD, respectively. If £ FEG = x°, what is the value of x?

20. Let A/be the smallest positive integer with the following two properties:
a) The leading digit of A/is equal to 3.
b) If /Vis the number obtained by moving this leading 3 to the units place, and shifting all the other digits one place to the left, then V= A7/4.
What is the sum of the digits of A2?

21. Complex numbers x, y, zsatisfy the following system of equations:

);2+f+z=X}/
X+y2+zz=yz
X2+y+22=XZ

Determine the sum of all distinct possible values of |(x* = »)()* — 2)(Z — x)|.
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22, Let NVbe the number of distinct 8-digit numbers obtained by arranging the six numbers 0, 1, 2, 3, 10, 23, where the first digit of the 8 digit number is not zero. Find
the sum of the digits of /V.

23. A1 x 5rectangle is divided into five 1 % 1 squares by drawing four line segments parallel to the shorter side of the rectangle. Each of the resulting sixteen unit-
length line segments is coloured red, blue or green. A 1 x 1 square is called colourful if all the three colours are used in colouring its sides. If /Vis the number of
ways of colouring such that all the five 1 x 1 squares are colourful, find the remainder when Vis divided by 100.

24. Let ABCDbe a rectangle and let £be a point on BD such that AF'is perpendicular to BD. If AE'= 12 and CE'= V193, compute the area of the rectangle ABCD.
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25. Let F={p'+ p’— 2| pis a prime, p > 3}. What is the largest positive integer that divides all the numbers in £?

26. There are 1 points in the plane, no three of which are collinear. Every pair of points is joined by a segment which is coloured red or blue such that the following
conditions hold:

(a) If A, B, C'are three points such that ABis red and BC'is blue, then A C'is red.
(b) For any point 4, there are exactly three points B, C, D such that AB, AC, AD are red.

Find the sum of all possible values of n.

27. The lengths of the sides of a convex quadrilateral are Va, V(a + 3), V(a + 2) and V(2a + 5), in this order. The length of each diagonal is V(2a + 5). If € is the
difference between the largest angle and the second largest angle of the quadrilateral then determine the value of #.
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28. Let ai, ay, ... and by, b, ... be strictly increasing sequences of positive integers such that
@ ani=a,+a forn=2
(b) bu=2by . forall n>2
(€) aw = b <2026.

Find the sum of all possible values of a; + A..

31
29. Letn = 3 Find the remainder when 2" ' is divided by n.

30. In triangle ABC; it is given that £ CAB=50° and £ ABC'= 70°. Points D and £'are chosen on sides BC'and A C'respectively such that £ ABE= £ DAB = 30°.
If £ DEB= x°, what is the value of x?
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