16-th Nordic Mathematical Contest
April 4, 2002

1. AtrapezoidABCD with AB || CD andAD < CD is inscribed in a circle. LetDP
be a chord parallel t&C. The tangent t@ atD meets the liné\B atE, and the
linesPB andDC meet aiQ. Prove thaEQ = AC.

2. LetN balls, numbered 1 throug¥, be distributed over two urns. A ball is taken
from one urn and moved to the other. It turns out that the muétic means of
the numbers on the balls in each urn increased by the sameemum¥@/hat is
the greatest possible valuexsf

3. Letaj,ap,...,an,by,by,..., by be real numbers witla, ..., a, distinct. Show
that if the producta; +by)(a +by) - - - (& + bn) takes the same value for every
i=1,2,...,n, then the produdia; +bj)(ax+bj) - - - (an+bj) also takes the same
value foreveryj =1,2,...,n.

4. Eva, Per, and Anna randomly select different nine-digeggers made of digits
1,2,...,9 and check if they are divisible by 11. Anna claims that thebability
that the number is divisible by 11 is exactlylll; Eva believes that this prob-
ability is less than 111, while Per thinks that it is greater thaji1l. Who of
them is right?
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