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FIRE S psi | E¥EmTAE |0 5 10 15 20
60 P (m) 27.20 27.00 27.95 28.90 26.15
FIRE S psi | EFREmTAE |0 5 10 15 20
70 B ElE(m) 32.58 33.22 36.85 39.90 33.15
FIAR psi | EFEmITAE |0 5 10 15 20
30 FHEE(m) 37.65 37.58 39.87 43.77 37.55
FIA psi | EFERITAE |0 5 10 15 20
90 FHEE(m) 45.10 44.61 47.82 50.93 44.55
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*~ % %g; %% IYPT 2023 problem https://www.iypt.org/problems/problems-for-the-36th-iypt-2023/

FART WL FESL 0 BRI ORI P PRV RR T LR R
2 AR A N R sk Hchy

1. Fractal Fingers 4 7} + 45

The effect of fractal fingering can be observed if a droplet of an ink-alcohol mixture is deposited
onto diluted acrylic paint. How are the geometry and dynamics of the fingers influenced by relevant
parameters?

hode - R BORGFER G AR R FRRAL > MELBR T A E dgdt sk o 2y
8% 0 A%k fods i Ede Pk Ap B R B e 9

2. Oscillating Sphere . #> I

A light sphere with a conducting surface is suspended from a thin wire. When the sphere is rotated
about its vertical axis (thereby twisting the wire) and then released, it starts to oscillate. Investigate
how the presence of a magnetic field affects the motion.

- BEFET A ORARRY - R o FRHEEL L3 R (A 2
& ffw,\) PR U B c Y - TREREF G A R RER G-

3. Siren X ¥

If you direct an air flow onto a rotating disk with holes, a sound may be heard. Explain this

phenomenon and investigate how the sound characteristics depend on the relevant parameters.

dod fide Fonsl D] - BRI F It > T D - AEREY AR E- R T
T LB el B #B B S-d

. Coloured Line 4% ¢ &

When a compact disc or DVD is illuminated with light coming from a filament lamp in such a way
that only rays with large angles of incidence are selected, a clear green line can be observed. The
colour varies upon slightly changing the angle of the disc. Explain and investigate this phenomenon.
% KA(CD)s* DVD A K p o HE(4 5088 )R BB > 3 et > 5 d b AP 1Y

BRI - g s TR R G nE R BB g R RIS S
—IFL‘?\

. Magnetic-Mechanical Oscillator 2 % ## 3= F %

Secure the lower ends of two identical leaf springs to a non-magnetic base and attach magnets to

the upper ends such that they repel and are free to move. Investigate how the movement of the
springs depends on relevant parameters.

#ed BARR OE AR ST AR T - BAREOALY o SREBATE L 5 @
IRST A D B o FyEE iF R Ao B 4 R Sl o
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6. Euler’s Pendulum ®$ 3

Take a thick plate of non-magnetic material and fix a neodymium magnet on top of it. Suspend a
magnetic rod (which can be assembled from cylindrical neodymium magnets) underneath it. Deflect
the rod so that it touches the plate only with highest edge and release it. Study the motion of such a
pendulum under various conditions.

Boo BAEBEMHESEE > A b o BlE- BASmES e ol TS B - 1Eg (7
P42 chss Bt e b 7 3 ) o BB HE > @ 2 PR IF b B @5 AB@iy o
LSRRG B E T g o

7. Oscillating Screw i #-

J/J

When placed on its side on a ramp and released, a screw may experience growing oscillations as it

travels down the ramp. Investigate how the motion of the screw, as well as the growth of these
oscillations depend on the relevant parameters.

éﬁﬂﬂwﬁ h- A Y FERpE U EAR e THBRE T E AR RAR A B
A o AT G - TR B B L R B 4l el £ £ e Bt da B R e o

8. Upstream Flow _} 2%/

Sprinkle light particles on a water surface. Then allow a water stream to be incident on the surface
from a small height. Under certain conditions, the particles may begin to move up the stream
Investigate and explain this phenomenon.

kg P g oo BRESERIES BB R A SIPRG oo BREFEET 5 AR R
Baere P 25856 o BATERE- R% o

9. Rice Kettlebells 3 & 4

Take a vessel and pour some granular material into it, for example, rice. If you dip e.g. a spoon into
it, then at a certain depth of immersion, you can lift the vessel and contents by holding the spoon
Explain this phenomenon and explore the relevant parameters of the system.

- BEE o B BIARPTE AR o Bk ek ik f ) FEAEY SRR
‘WUWE”W&T’IfMJ<ﬁ%“7*1ﬁﬂgﬁ Bfep B4 o e R TIF L
hip M S d
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o

10. Pancake Rotation J] &4 ¢ &

Place a few balls in a round container. If you move the container around a vertical axis, the balls
can move co-directionally with the movement of the container, or they can move in the opposite

direction. Explain this phenomenon and investigate how the direction of movement depends on
relevant parameters.
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1 AV. Druzhinin, C. Cancellieri, R. Hauert, “The effect of the surface patterning by ion beam irradiation on the Ag directional
outflow in Ag/AIN nano-multilayers”, Vacuum, vol. 210, p.111850, (2023).
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