Zadani uloh 39. rocniku (2025/26) Turnaje mladych fyzikti (TMF)

Anglické zadani je pfevzaté z mezindrodniho Turnaje mladych fyzik(. Do edtiny jej prelozil Cesky vybor TMF. V pfipadé

nejasnosti je v soutéZi rozhodujici uvedené anglické zadani.

1. Invent yourself

A self-starting siphon can be made using a piece of rigid
tubing bent into a specific shape. When the siphon is
partially immersed in water, it begins siphoning water
without the need for initial suction. Investigate how the
relevant parameters, such as the geometry, affect the
siphoning process.

2. Electrical damping

A magnet suspended by a spring will display simple
harmonic motion when displaced. If the magnet oscillates
within a coil connected to a resistor, its motion will be
damped. Investigate the factors that affect the damping.

3. Ring fountain

When a flat metal ring falls from a certain height into a
water tank, it generates a fountain that can shoot water high
into the air. How does the maximum height of the fountain
depend on the ring’s parameters?

4. Oil flow

A thin layer of cooking oil on a flat metal surface flows
outwards when heated. Investigate the phenomenon and its
dependence on relevant parameters.

5. Elastic wave dynamics

Suspend a metal ball from a fixed support using a rubber
band and twist it many times around its vertical axis. When
the ball is released, standing waves are formed on the
rubber band. Investigate this phenomenon and study how
the wave depends on relevant parameters.

6. Flipo Flip
A Flipo Flip toy can roll for multiple turns even though its
shape is not circular. Investigate how its motion depends on
parameters such as geometry and the initial release
conditions.

7. Tennis racket theorem

When an object with different principal moments of inertia
about each axis is thrown while it rotates, it can suddenly
start rotating around an axis different from the one it was
initially rotating about. Investigate how the rotational
motion of such an object is affected by relevant parameters
during its free fall.

8. Magnetic accelerator

Fix magnets in pairs onto a metal sheet as shown. If you
attach two magnetic discs onto an axle this “vehicle” will
accelerate over the rows of magnets under certain
conditions. Investigate the phenomenon.
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1. Vynaleznéte sami

Samospoustéci sifon lze vyrobit z kusu tuhé trubicky
zohybané do urcitého tvaru. Kdyz je sifon ¢aste¢né ponotren
do vody, za¢ne jim vytékat voda pres okraj nadoby bez

potfeby jejiho pocatecniho nasati. Prozkoumejte, jak
relevantni parametry, napf. geometrie, ovlivni proces
sifonovéni.

2. Elektrické tlumeni

Magnet zavéseny na pruziné konda po vychyleni jednoduchy
harmonicky pohyb. Pokud magnet osciluje uvnitf civky
pfipojené k rezistoru, bude jeho pohyb tlumeny.
Prozkoumejte faktory, které toto tlumeni ovliviuji.

3. Prstencova fontana

Spadne-li plochy kovovy prstenec z urcité vysky do nadoby s
vodou, vytvofi fontanu, kterd maze vytrysknout vodu vysoko
do vzduchu. Jak zdvisi maximalni vySka wvytrysku na
parametrech prstence?

4. Roztékani oleje

Tenkd vrstva kuchynského oleje se na plochém kovovém
povrchu pfi zahfati roztékd. Prozkoumejte tento jev a jeho
zavislost na relevantnich parametrech.

5. Elastické vinéni

Zavéste kovovou kulicku na pevny uchyt pomoci gumicky a
mnohokrat ji otoCte kolem svislé osy. Kdyz kulicku pustite,
vytvofi se na gumicce stojaté viny. Prozkoumejte tento jev a
prostudujte, jak wvlastnosti viny zavisi na relevantnich
parametrech.

6. Flipo Flip
Hracka Flipo Flip se mzZe nékolikrat otocit, prestoze neni
kulatd. Prozkoumejte, jak jeji pohyb zavisi mj. na

geometrickych parametrech a na podminkdch jejiho
vypusténi.

7. Teorém tenisové rakety

Vrhneme-li tocCici se predmét, ktery mda rGzné hlavni

momenty setrvacnosti, mlzZe se najednou zacit otacet kolem
jiné osy, nez kolem které se otacel na zacatku. Prozkoumejte,
jak je otacivy pohyb takového predmétu pfi svém volném
padu ovlivnén relevantnimi parametry.

8. Magneticky urychlovac

Pripevnéte dvojice magnetll na kovovy plech podle obrazku.
KdyZ pripevnite dva magnetické disky na htidel, bude toto
wvozitko” za uréitych podminek pfes fady magnetl
zrychlovat. Prozkoumejte tento jev.
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9. Levitation control

When arranged in a specific configuration, small graphite
sheets can levitate on neodymium magnets. By shining light
onto the surface of the graphite sheet, it is possible to
control its movement. Explain and investigate the
phenomenon.

10. Submerged crater

If you release sand or similar granular material in a
container filled with water, the material will sink to the
bottom and may form a crater-like structure. Explain and
investigate the phenomenon.

11. Sweet monochromator

Pass linearly polarised white light through a column of sugar
solution. When transmitted light is observed through a
polariser it may appear coloured. Rotate the polariser, and
the transmitted light colour may change. Construct such a
sweet monochromator and optimise for the narrowest light
wavelength bandwidth.

12. Autumn coin

The motion of a coin falling to the bottom of a tank filled
with liquid can be remarkably similar to the fluttering and
tumbling of a falling autumn leaf. Investigate how the
motion of the coin depends on relevant parameters.

13. The singing ruler

When a ruler is clamped at one end and struck, it oscillates
and emits a characteristic sound. Investigate how the sound
depends on relevant parameters.

14. Crystal Critters

Observe the evaporation of a drop of table salt solution on a
warm hydrophobic surface. After the water evaporates, a
variety of characteristic crystal shapes remain. Research and
explain this phenomenon.

15. Magnetic Newton’s cradle

Repulsing, non-touching magnets are used instead of
colliding balls to make a new type of Newton’s cradle. The
new cradle can act in a similar way to a regular cradle, but
can also exhibit other interesting behaviour. Explain and
study the movement of this magnetic cradle.

16. Twisted spaghetti

When a bundle of spaghetti is twisted, it might withstand
higher transverse (side) forces than a straight, untwisted
bundle. Investigate the response of a twisted bundle to
transverse stress and identify the optimal twist that
maximises tolerance to transverse stress.

17. Travelling flame

A flame can propagate continuously around a ring-shaped
trough containing a thin layer of flammable liquid.
Investigate how the characteristics of this travelling flame
depend on relevant parameters.
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9. Ovladani levitace

Ve vhodném usporadani mohou tenké grafitové desticky
levitovat nad neodymovymi magnety. Osvétlenim povrchu
grafitové desticky je mozné ovladat jeji pohyb. Vysvétlete a
prozkoumejte tento jev.

10. Ponofeny krater

Pokud nechate pisek nebo podobny zrnity materidl klesnout
ke dnu nadoby zaplnéné vodou, mize vytvofit strukturu
podobnou krateru. Vysvétlete a prozkoumejte tento jev.

11. Sladky monochromator

Nechte prochdzet linearné polarizované bilé svétlo skrz
sloupec cukerného roztoku. Pozorujeme-li proslé svétlo pres
polarizator, muUZe vypadat zabarvené. Otoclte tento
polarizadtor a barva proslého svétla se mlze zménit. Sestrojte
takovy sladky monochromator a dosdhnéte co mozina
nejuzsiho pasu vinovych délek svétla.

12. Podzimni mince

Pohyb mince padajici ke dnu nadoby naplnéné kapalinou
mlze byt pozoruhodné podobny trepotani a otaceni
padajictho podzimniho listi. Prozkoumejte, jak pohyb mince
zavisi na relevantnich parametrech.

13. Zpivajici pravitko

Kdyz upevnime pravitko na jednom konci a udefime do néj,
kmita a vydava charakteristicky zvuk. Prozkoumejte, jak tento
zvuk zavisi na relevantnich parametrech.

14. Krystalova stvofeni

Pozorujte vyparovani kapky roztoku kuchynské soli na
teplém hydrofobnim povrchu. Po odpareni vody krystaly
vytvofi rozmanité tvary. Prozkoumejte a vysvétlete tento jev.

15. Magneticka Newtonova houpacka

Novy typ Newtonovy houpacky lze sestrojit s pouZzitim
odpuzujicich se a nedotykajicich se magnetd misto
srazejicich se kuli¢ek. Tato novad houpacka muize fungovat
podobnym zpUsobem jako obycejnd Newtonova houpacka,
ale mlze vykazovat i jiné zajimavé chovani. Vysvétlete a
studujte pohyb této magnetické houpacky.

16. Zkroucené Spagety

KdyZ zkroutime svazek Spaget, mlze vydriet pGsobeni vétsich
pficnych sil (pUsobicich z boku) neZ rovny, nezkrouceny
svazek. Prozkoumejte odezvu zkrouceného svazku na pficné
napéti a najdéte optimalni zkrouceni pro dosazeni nejvyssi
meze pevnosti pfi pficném zatizeni.

17. Cestujici plamen

Plamen muZe nepfetrzité obihat Zlabkem stoéenym do
kruhu, ktery obsahuje tenkou vrstvu hoflavé kapaliny.
Prozkoumejte, jak charakteristiky tohoto cestujictho plamene
zaviseji na relevantnich parametrech.
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