
Mathematis and physis quiz from the Conferene of KöMaL
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1. The foi of an ellipse are F1(9, 20) and F2(49, 55). The ellipse touhes the x-axis. How long is the major axis?

53 (1); 72 (2); 85 (X).

2. How many data are needed to determine the elasti behaviour of a single rystal? Two (e.g. the Young

modulus and the torsional modulus) (1); six (two for eah axis of the rystal) (2); more than twenty

(X).

3. Consider the sequene 1001, 1004, 1009, . . . where an = 1000 + n2
. Let dn denote the greatest ommon terms

of neighbouring divisor of the sequene, that is dn = (an, an+1). What is the maximum of the numbers dn? 2001

(1); 4001 (2); the sequene dn is not bounded (X).

4. The diameter of a 4.5-m-long string of liquid is 0.2 mm. If the string falls apart `by itself� into idential

spherial droplets, what is the maximum possible number of droplets formed? 100 (1); 200 (2);

300 (X).

5. How many multipliations are needed for alulating 20012001? 1000 (1); at least 17 (2); 16

(X).

6. A spherial raindrop is falling at a rate of 2
m

s
. What will be the falling speed of a single spherial drop formed

out of two suh drops? 2
7

6

m

s
(1); 2

5

6

m

s
(2); 4

1

3

m

s
(X).

7. If f(n) denotes the number of zeros in the deimal notation of the number n then the value of

S = 2f(1) + 2f(2) + · · ·+ 2f(999 999)

is 1 594 404 (1); 1 495 404 (2); 1 595 440 (X).

8. Two point-like objets of di�erent masses are attahed to the ends of a massless rigid rod. The rod is plaed on

the table in vertial position and released. The rod will fall over. In whih ase will the upper end of the rod hit the

table at greater speed? If the large mass is at the upper end (1); if the smaller ma ss is at the upper end

(2); the speed is the same in both ases (X).

9. If A is the smallest multiple of 27 that only ontains ones and zeros in deimal notation then the number of

digits of A is 27 (1); 9 (2); 10 (X).

10. A tetrahedron of uniform mass distribution is plaed onto a horizontal tabletop. At most how many suh faes

may it have that it should fall over if plaed onto that fae? At most one (1); at most two (2); at

most three (X).

11. How many positive even numbers are there that annot be expressed as the sum of two positive odd omposite

numbers? 13 (1); 14 (2); 43 (X).

12. In the gym, there is a rigid rod and a rope hanging from the eiling. They have the same length and mass and

they are free to rotate about their upper ends. The lower end of eah objet is pulled by a horizontal fore of the same

magnitude until equilibrium is reahed. The lower end of whih objet will rise higher? The rod (1); the

rope (2); they will both rise to the same height (X).

13. How many numbers out of the �rst 2001 positive integers an be expressed in the form

[x] + [2x] + [4x] + [8x]

(where [x] denotes the greatest integer not greater than x)? 1001 (1); 1067 (2); 1113 (X).

13+1. Three idential ompass needles are plaed at the verties of an equilateral triangle. They an rotate in

the plane of the triangle. There is no external magneti �eld. What will be the equilibrium position of the needles?

The north (or south) pole of eah needle will point towards the entre of the triangle (1); eah needle will be

parallel to the opposite side of the triangle (2); neither of the above (they will be in some di�erent position)

(X).
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The questions are based on the suggestions of I. Varga and J. Pataki.
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