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P. 4990. Egy függőleges tengelyű, rögźıtett cső szélesebb részének keresztmet-
szete A1, a keskenyebb részé pedig A2. A csőben két dugattyú és közöttük ϱ sűrű-
ségű folyadék van. A dugattyúkat ℓ hosszúságú, merev rúd köti össze. A dugattyúk
és a rúd tömege elhanyagolható. A külső légnyomás p0.

Mekkora és milyen irányú erő hat a rúdban, ha a cső

a) a keskenyebb,

b) a szélesebb

részére támaszkodik egy v́ızszintes lapon?

Milyen furcsaság történik akkor, ha ℓ
”
viszonylag nagy”?

(6 pont) A Kvant nyomán

Beküldési határidő: 2018. január 10.
Elektronikus munkafüzet: https://www.komal.hu/munkafuzet

Ćım: KöMaL feladatok, Budapest 112, Pf. 32. 1518
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MATHEMATICAL AND PHYSICAL JOURNAL FOR SECONDARY SCHOOLS
(Volume 67. No. 9. December 2017)

Problems in Mathematics

New exercises for practice – competition K (see page 543): K. 565. Arthur
Dumpling the fat bird (a popular Hungarian cartoon character) plans to make a new
year’s resolution on 31 December 2017. Starting with 1 January 2018, he would go on
a special slimming diet. On each day, he needs to start by calculating how many bars of
chocolate he is allowed to eat that day. He considers the number of the current day in
the year 2018. If the day number is even then he may eat as many bars of chocolate as
on the day with half the current day number. (For example, on the 26th day of the year

Középiskolai Matematikai és Fizikai Lapok, 2017/9 573



i
i

2017.12.5 – 21:13 – 574. oldal – 58. lap KöMaL, 2017. december i
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he is allowed to eat as many bars as on day 13.) If the day number is odd and greater
than 1, then he may eat one fewer as he will be allowed to eat on the following day. The
slimming diet ends on 30 December. Given that Arthur will eat 3 bars of chocolate on
9 January, how many bars will he eat on 24 December 2018? K. 566. The lengths of the
sides of a quadrilateral ABCD are AB = 8 cm, BC = 7 cm, CD = 6 cm and DA = 5 cm.
The inscribed circles of triangles BCD and ABD touch diagonal BD at points E and F ,
respectively. What is the length of the line segment EF? K. 567. Find all positive integers
n less than 1000 whose square ends in n. K. 568. a) Find a set of four different prime
numbers less than 50 such that the sum of any three of them is also a prime. b) Are there
five different positive primes such that the sum of any three of them is also a prime?
K. 569. Determine the four-digit positive integer abcd for which abcd = aa + bb + cc + dd.
K. 570. Five bystanders are trying predict the outcome of a football game. They make
the following statements about the two teams, Team Fox and Team Wolf. Aron: Team
Fox will score more than Team Wolf. Team Wolf will score at least 2 goals. Bob: The
game will not be a draw. Team Fox will score 1 goal. Cecil: The winning team will win by
2 goals. At half-time, Team Wolf will have scored more. Dan: Team Wolf will not score
any goal. Team Fox will win the game. Eve: In the second half of the game, Team Fox
will score twice as many goals as Team Wolf. The game will be a draw. We know that
finally there was no own goal during the game, and everyone had one true and one false
statement in the above list. What is the final result of the game?

New exercises for practice – competition C (see page 544): Exercises up
to grade 10: C. 1448. Solve the following equation on the set of positive integers:

[2017x ]+ [2018x+1 ] = 230, where [a] denotes the greatest integer that is not greater than a.

(Proposed by Zs. M. Tatár, Felsőgöd) C. 1449. A regular eight-pointed star is inscribed
in a unit circle as shown in the figure. How long is the perimeter of the star? Exercises
for everyone: C. 1450. In base n notation, where n > 3, a number is divisible by 3 if and
only if the sum of its digits is divisible by 3. Determine all such n. C. 1451. Where does
the curve of equation y = x|x| − 2x+ 3 intersect the x axis? Find the location and type
of local extrema of this curve, and determine the corresponding y coordinates. C. 1452.
A trapezium is inscribed in a circle of radius 13 cm. The distance of the diagonals of
the trapezium from the centre of the circle is 5 cm. What is the maximum possible area
of the trapezium? Exercises upwards of grade 11: C. 1453. A 3× 3 square lattice
contains twelve grid line segments of unit length in its interior. Four out of the twelve line
segments are selected at random. What is the probability that the selected line segments
divide the square into at least two parts? C. 1454. There are two identical clocks at the
reception of a hotel. One clock shows the time in London, and the other shows the time
in Moscow. A spider has made a web between the hour hands of the two clocks. While
the thread is stretching elastically, the spider always stays at the midpoint. What will be
the path described by the spider during the course of 24 hours? (The time lag between
London and Moscow is 3 hours.)

New exercises – competition B (see page 552): B. 4912. Prove that the equation
5x2 − 4y2 = 2017 has no integer solution. (3 points) B. 4913. The diagonal AC bisects
the angle lying at vertex A of a cyclic quadrilateral ABCD. Let E denote a point on the
extension of side AD beyond D. Show that CE = CA holds if and only if DE = AB.
(3 points) (Bulgarian problem) B. 4914. Let p(x) be a polynomial of integer coefficients
such that there exist 4 distinct integers a, b, c, d with p(a) = p(b) = p(c) = p(d) = 2000.
a) Prove that there is no integer x0 for which p(x0) = 2017. b) Find a polynomial p(x) that
meets the above requirement, and find an integer x1 for which p(x1) = 2018. (4 points)
B. 4915.Given any points A1, A2, A3, A4, A5 and P in the plane, let ki denote the number
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of ways it is possible to select i points out of A1, A2, A3, A4, A5 such that the convex hull of
the selected points should contain P . Show that k3 = k4. (5 points) B. 4916. Let P (a, b, c)
be a fixed point in the 3D Cartesian coordinate system. Let a, b, c > 0 and let O denote
the origin. Let S be a plane passing through P that intersects the positive coordinate axes
at the points X, Y and Z. Show that the volume of tetrahedron OXY Z is a minimum
if and only if P is the centroid of triangle XY Z△. (4 points) B. 4917. Determine all

functions f :
(
R\{0,1}

)
→ R for which f(x−1

x )+f( 1
1−x) = 4− 2

x
. (5 points) (Proposed

by B. Kovács, Szatmárnémeti)B. 4918.GivenM unit vectors in the space (M > 2), prove
that it is possible to select M − 1 unit vectors such that the length of their sum is at least
unity. (5 points) B. 4919. Let I be the centre of the inscribed circle of triangle ABC.
The inscribed circle touches the sides BC, CA and AB at the points A1, B1 and C1,
respectively. The lines AB and A1B1 intersect at point K. Show that the circle centred at
K and passing through C1, and the inscribed circles of the kites AC1IB1 and BA1IC1 have
a tangent in common, and that tangent passes through the point C. (6 points) B. 4920.
A frame of width 2 units is drawn around an 8× 8 chessboard. In how many different
ways is it possible to cover that frame without gaps or overlaps with 1× 2 dominoes? (The
two arrangements shown in the figure are considered different.) (6 points) (Proposed by
S. Róka, Nýıregyháza)

New problems – competition A (see page 553): A. 710. For which n can we
partition a regular n-gon into finitely many triangles such that no two triangles share
a side? (Based on a problem of the 2017 Miklós Schweitzer competition) A. 711. For
which pairs (m,n) does there exist an injective function f : R2 → R2 under which the
image of every regular m-gon is a regular n-gon. (Note that m,n > 3, and that by a regular
N -gon we mean the union of the boundary segments, not the closed polygonal region.)
(Proposed by: Sutanay Bhattacharya, Bishnupur, India) A. 712. We say that a strictly
increasing positive real sequence a1, a2, . . . is an elf sequence if for any c > 0 we can find
an N such that an < cn for n = N,N + 1, . . . . Furthermore, we say that an is a hat if
an−i + an+i < 2an for 1 6 i 6 n− 1. Is it true that every elf sequence has infinitely many
hats?

Problems in Physics
(see page 570)

M. 373. Measure the heat capacity of a great piece of pebble (or a small sized
cobble).

G. 617. A lorry travels at a speed of 70 km/h along a horizontal, circular path of
radius 120 m. What is the minimum value of the coefficient of static friction if the vehicle
does not slide? G. 618. At most what amount of water can be pumped up in a quarter
of an hour from a depth of 50 m by means of a submersible pump of power rating 2 kW?
G. 619. Point C can be connected to either point X or to point Y by means of a piece
of flexible wire as shown in the figure of the circuit. a) What is the value of current I
in the main branch in each case? b) What is the value of this current if the flexible wire
is disconnected from point C? G. 620. When there is a thunderstorm, and a lightning
strikes a lake, then although it has negligibly small probability that a fish is just struck
by the lightning, there are bodies of dead fish floating on the surface of the water. What
is the reason?

P. 4980. Same as exercise G. 620. P. 4981. An object of mass m and of speed
v is shot through the suspended object of mass M , as shown in the figure, and leaves it
at a speed of v/2. The hung object of mass M is first suspended on a negligible mass
rigid rod of length ℓ, and second it is suspended on a thread of length ℓ. After the object
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