THE SEVENTEENTH HERZOG PRIZE EXAMINATION
November 1L, 1989

A circle meets each side of a heptagon (7-sided polygon) in exaczly one
polot and does rot pass through any vertex. Show that the circle must be

tangent to at least one of the sides of the heptagon.

Problem 2

Determine (with proof) for which integers =
f{n) = nS + nh R B
is divisible by 15.

Broblem 3

Determine {with proof) which is larger, éﬁ or  re.

Problem 4

Show rhat the $P% yoor of i is a real number and make a rough

estimate of its value. (Here i = ~/~1.)

Problem 5
lLet n be a positive integer. Find the value of the determinant jAl

of order 0 with entries

0 1F fe=j
aij = .
I if 14}
Problem 6
Does the inequality (Zn)n + (Zni-l)n o> (Zn-rl)n

hoeld for all positive integral values of nu? Prove your anawer.



