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First Day

1. A Z-figure is a figure congruent to the
figure shown. At least, how manyZ-
figures are needed to coveran 8×8 chessboard? (TheZ-figures may overlap.)

2. A triangleABC is given. Determine the locus of the centers of rectangles in-
scribed in triangleABCwith one side lying on sideAB.

3. Prove that for every positive integern it holds that{n
√

7} >
3
√

7
14n

, where{x} is

the fractional part ofx.

Second Day

4. Prove that every infinite arithmetic sequencea,a+d,a+2d, . . ., wherea,d∈ N,
contains an infinite geometric subsequenceb,bq,bq2, . . . , whereb,q∈ N.

5. An acute-angled triangleABC is inscribed in a circle with centerO. A point P is
taken on the shorter arcAB. The perpendicular fromP to BO intersectsAB at S
andBC at T. Likewise, the perpendicular fromP to AO intersectsAB at Q and
AC at R.

(a) Prove that the trianglePQSis isosceles.

(b) Show thatPQ2 = QR·ST.

6. Leta1,a2, . . . ,an be real constants and

f (x) = cos(a1 +x)+
cos(a2 +x)

2
+

cos(a3 +x)
22 + · · ·+ cos(an +x)

2n−1 .

If x1,x2 are real andf (x1) = f (x2) = 0, prove thatx1−x2 = mπ for some integer
m.
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