Assam Academy of Mathematics
Assam Mathematics Olympiad 2026
Category III (Classes IX - XI)
30th August 2026

Full marks : 100 Time : 3 hours

There are 18 questions. Questions 1 to 5 carry 2 marks each. Questions 6 to 13 carry 5 marks
each. Questions 14 to 18 carry 10 marks each. Calculators or any other electronic or digital devices
are strictly prohibited.
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1. A student is writing all possible four digit “coloured numbers” using either red pen or blue pen
for each digit. Two coloured numbers are distinct if either their numerical values are different
or their colour patterns are different. How many distinct four digit coloured numbers exist ?
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2. A student claims to have found four consecutive positive integers whose product is 49444944,
Justify if the claim is true or false ?
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3. A play arena for kids is being filled with balls of red, blue and green colours. What is the
smallest number of balls that should be placed in the arena, without looking at the colours,
in order to guarantee that either there are at least 21 red balls or at least 31 blue balls or at
least 26 green balls ?
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4, Let a,b,c be integers and suppose that all the roots of the equation z* + ax? + bx + ¢ = 0 are
integers. If the sum of the roots is 2026 and the absolute value of their product is also 2026,
find all possible roots.
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5. If a1, as, ...,ay are roots of the equation z'° + 22 + 1 = 0 show that

(14 |a1))(1 + |ag|) ... (1 + |aio|) > 1021.
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(T4 |ar])(1 + |ag]) ... (1 + |aio|) > 1021.

6. Can there be a convex pentagon such that the sum of the lengths of its diagonals is 50 cm
and the perimeter is 53 cm ? Justify your answer.
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Show that 1280000401 is a composite number.
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. Can you find integers x,vy, z such that 23 — zyz = —1,y% — 2yz = —2 and 2% —ayz = —15 ?

Justify your answer.
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. How many three digit positive integers are there such that the three digits of every integer,

taken from left to right, form an arithmetic progression ?
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Let p(z) = —2® + ax? + bx + ¢ be a polynomial where a,b, c are odd integers. Let p; denote
the value of p(z) at © = i. If (p1 + pa + p3)(p1p2 + P2ps + p3p1) = pip2ps, find the value of
3p2 — 2p1 + po.
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In AABC, D is a point on AB such that CD | AB, C'D = 6 cm and the radii of the incircles
of AACD and ABCD are 2 cm and 1 cm respectively. Find the area of AABC.
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Find a four digit number of the form abed such that 4 x abed = dcba. How many such four
digit numbers are there ?
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A 23 x 23 square floor is completely tiled by 1 x 1,2 x 2,3 x 3 tiles. What is the minimum
number of 1 x 1 tiles required for this ?
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Find all real values of p for which the equation /22 — p + 2v/22 — 1 = x has real solutions.
p I SBIEEIN AT N R 91 AL AT (/22 — p+ 222 — 1 = 2 ANPIEON AT FAG AP |

In a finite sequence of real numbers, the sum of any consecutive 5 terms is negative and the
sum of any consecutive 7 terms is positive. What is the maximum possible number of terms
of such a sequence. Construct such a sequence of maximum possible terms.
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In AABC, we have AB = AC. A circle is tangent internally to the circumcircle of the triangle
and also to the sides AB and AC at T, P, () respectively. Prove that

(@) A and T are collinear with the centres of the two circles.
(b) the mid-point of PQ is the centre of the incircle of AABC.
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For n € N, let p(n) denote the product of the digits of n. Consider the numbers n having at
most three digits and all digits prime. How many of these have the property p(p(n)) #0 ?
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Consider functions f : N — N such that f(n)|f(m) whenever n|m and f(n) is prime whenever
n is composite. Given that ged(f(61), f(74)) =1, find f(6174) when f is such that Z f(a)
d|6174

is of four digits and the least possible. The summation runs over all the positive divisors of
6174.
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