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Altogether 50 points were the maximum to achieve; 30 in the theoretical test and 20 in the

experimental test. The best contestant came from the USSR and had 43 points. The first prize

(gold medal) was awarded with 39 points, the second prize (silver medal) with 34 points, the

third prize (bronze medal) with 28 points and the fourth prize (honourable mention) with 22

points. Among the 45 contestants, 7 I. prizes, 9 II. prizes, 12 III. prizes and 8 IV. prizes were

awarded, meaning that 80 % of all contestants were awarded.

The following problem descriptions and solution are based mainly on a translation of the

original German version from 1975. Because the original drafts are not well preserved, some

new sketches were drawn. We also gave the problems headlines and the solutions are in more

detail.

Theoretical problem 1: “Rotating rod”

A rod revolves with a constant angular velocity ω

around a vertical axis A. The rod includes a fixed angle

of / 2 -π α  with the axis. A body of mass m can glide

along the rod. The coefficient of friction is µ = tanβ.

The angle β is called „friction angle“.

a) Determine the angles α under which the body

remains at rest and under which the body is in

motion if the rod is not rotating (i.e. ω = 0).

b) The rod rotates with constant angular velocity

ω > 0. The angle α does not change during rotation.

Find the condition for the body to remain at rest

relative to the rod.

You can use the following relations:

sin (α ± β) = sin α ⋅ cos β ±  cos α ⋅ sin β

cos (α ± β) = cos α ⋅ cos β ∓  sin α ⋅ sin β


