
1. Find the sixth derivative of the function f(x) = 1
x2+1 in the point x = 0.

2. A mushroom is called bad if there are 10 or more worms in it. A basket
contains 91 bad mushrooms and 10 good ones. Is it possible that after
some of the worms crawl o� its mushrooms into another ones from the
basket, all of the mushrooms will become good?

3. Suppose that M is a point on side AB of triangle ABC, such that
AM : MB = 2, and N is a point on side BC of the same triangle, such
that BN : NC = 2. Let X denote the point of intersection of segments
CM and AN . Find AX : XN and CX : XM .

4. It is known that function f(x) is even, and that function g(x) =
f(2011 − x) is odd. Prove that f(x) is a periodic function and �nd
its period.

5. One of the faces of a unit cube has a circle inscribed in it, and an
adjacent face of the cube is circumscribed by a circle. Find the shortest
distance between two points that lie on the circumferences of these two
circles.

6. Let A and B be square matrices of the third order, and furthermore,
let all the elements of matrix B equal unity. It is known that detA = 0,
det(A+B) = 1. Find det(A+ 2011 ·B).

7. A particle is moving along a straight line. The direction of its movement
can change, but its acceleration at any given moment does not exceed
1 m=sec2 in absolute value. One second after it begins moving the
particle returns to its starting point. Prove that its speed 0:5 sec after
it begins moving is no greater than 0:25 m=sec.

8. Does a real function f(x), which is de�ned on the entire real axis, and
such that f(f(x)) = −x2011 for every x ∈ R exists?

9. Solve the equation |2x − 3y| = 1 over positive integers.

10. In the Republic of Anchuria a political party that has more than one
member can exist for no longer than one day. The following day the
party splits into two fractions, and each of those declare themselves
a new party. Whenever a new party is created each of its members
receives a membership card. On a certain day 2011 citizens of this re-
public created a new political party. After a while, following numerous
splits, 2011 parties consisting of one member each were created. What
are the minimal and the maximal number of membership cards that
could have been issued during this entire period of time?


