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Problem 1 Show that there exists a 2× 2 matrix of order 6 with rational entries, such that the sum ofits entries is 2018.Note: The order of a matrix (if it exists) is the smallest positive integer n such that An = I ,where I is the identity matrix.
Problem 2 Let p(x) and q(x) non constant real polynomials of degree at most n (n > 1). Show thatthere exists a non zero polynomial F (x, y) in two variables with real coefficients of degree atmost 2n− 2, such that F (p(t), q(t)) = 0 for every t ∈ R.
Problem 3 Letm be an integer and Zm the set of integer modulom. An equivalence relation is definedin Zm given by, x ∼ y if there exists a natural t such that y ≡ 2tx (modm) . Find al values of msuch that the number of equivalent classes is even.
Problem 4 Let α < 0 < β and consider the polynomial f(x) = x(x−α)(x−β). Let S be the set of realnumbers s such that f(x) − s has three different real roots. For s ∈ S, let p(x) the product ofthe smallest and largest root of f(x) − s. Determine the smallest possible value that p(s) for

s ∈ S.
Problem 5 Consider the transformation

T (x, y, z) = (sin y + sin z − sinx, sin z + sinx− sin y, sinx+ sin y − sin z).

Determine all the points (x, y, z) ∈ [0, 1]3 such that Tn(x, y, z) ∈ [0, 1]3, for every n ≥ 1.
Problem 6 Let {xn} be a sequence of real numbers in the interval [0, 1). Prove that there exists asequence 1 < n1 < n2 < n3 < · · · of positive integers such that the following limit exists

lim
i,j→∞

xni+nj .

That is, there exists a real number L such that for every ε > 0, there exists a positive integer
N such that if i, j > N , then |xni+nj − L| < ε.
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