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AERAH %# IYPT 2024 problem https://www.iypt.org/problems/problems-iypt-2024/
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1. Invent Yourself 2 & 3% 8

Take a box (e.g. a matchbox), filled with identical objects (e.g. matches, balls, ...). Find a
method to determine the number of objects in the box solely by the sound produced while shaking
the box. How does the accuracy depend on the properties of the objects, the box, and the packing
density?

F—EEF (Bl KERE) KHARGHHE (o XE K. 5) KRB —&F
Fo ERBEHHETHE iéﬁ’i‘iﬂuﬁ EFvPHhEaHeE - kﬁﬁzi‘é‘] B M Ao TR B
PHROLE ~ ETURERFTR

2. Droplet Microscope 7K i#% 28 4% 4%
By looking through a single water droplet placed on a glass surface, one can observe that the
droplet acts as an imaging system. Investigate the magnification and resolution of such a lens.

ZOHBMEREAKRBLABEY—BAKB > TUEIAKFERLE TRELLHIER - X
A A SRR R A Y PE o

3. Rigid Ramp Walker F| V3% 18 /T & 35
Construct a rigid ramp walker with four legs (e.g. in the form of a ladder). The construction
may begin to ‘walk’ down a rough ramp. Investigate how the geometry of the walker and relevant
parameters affect its terminal velocity of walking.

R —EEA R RERETES (Flho  HFHX)  SHLEHBTREHBEZ
KA ETE c ARAAZOARMBRIEN S BB E LT ANLRRE -

4. Giant Sounding Plate B # % &g

When a large, thin and flexible plate (e.g. plastic, metal or plexiglass) is bent, it may produce
a loud and unusual howling sound. Explain and investigate this phenomenon.

TRAA - BABLFFRM (Flho @ B8 28 A MEHE) HE S ©TH
CEAEREARFRORIE -  BEBLRALEHERR

5. Magnetic Gear %% 7] & #
Take several identical fidget spinners and attach neodymium magnets to their ends. If you place
them side by side on a plane and rotate one of them, the remaining ones start to rotate only due to
the magnetic field. Investigate and explain the phenomenon.

B AEAR 6945 R FERR - IS SR AR I A2 R o 2o RARM E M EHM A P @ L 35
A S —f8 > Hehe R anagmibkid - AR ERBERAR -
6. Pumping Straw & /K% %
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A simple water pump can be made using a straw shaped into a triangle and cut open at the
vertices. When such a triangle is partially immersed in water with one of its vertices and rotated
around its vertical axis, water may flow up through the straw. Investigate how the geometry and
other relevant parameters affect the pumping speed.

BRARZANELARABRTANRETARR—EAHENKR - RN =ZATAS
BT B E R E A KT AR GBBRE LI o FAR AT KA b8 B 53
o TR B KR -

. The Soap Spiral A& & ¥ 3%
Lower a compressed slinky into a soap solution, pull it out and straighten it. A soap film is
formed between the turns of the slinky. If you break the integrity of the film, the front of the film

will begin to move. Explain this phenomenon and investigate the movement of the front of the soap
film.

HREGEQBZEARANCELEZRY  HAEIREY ARFTEOBITZIRBRTREE
ho RARIT AR 00 FC R > RO AR AT B 46 A By - APRES AL R AL PR R RS £ R AT 0 € F -

. Charge Meter & £ 3t

A lightweight ball is suspended from a thread in the area between two charged plates. If the
ball is also charged it will be deflected to one side at a certain angle. What is the accuracy of such a
device for measuring the amount of charge on the ball? Optimise your device to measure the smallest
possible charge on the ball.

—EREHEEHERNELSERZEGE L wREKLET CHBU—FAEBA—A
BHOEENER LT TN REE T 2 B RO EEUR ER ETRYNKIEE -

. Ruler Trick R F& &

Place a ruler on the edge of a table, and throw a ball at its free end. The ruler will fall. However,
if you cover a part of the ruler with a piece of paper and repeat the throw, then the ruler will remain
on the table while the ball will bounce off it. Explain this phenomenon, and investigate the relevant
parameters.

e ARKAERTEG RO H A dmiE—ER - ARGEE - KM > o RAR
A—R@BEERN oL EMRE > AERFGAZT L MREKARLEH -
BT-RER o BARARM SR -

10. Wet Scroll ;& 4 %

Gently place a piece of tracing paper on the surface of water. It rapidly curls into a scroll and
then slowly uncurls. Explain and investigate this phenomenon.

$5 98 0 — TR B AR K @ b o IR K S K 0 RIRIRIRJR B o BERIE AT K
R -
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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).

2 TfEEE ~ R - (AR R TS R 15T B - PREE ET, vol. 22(1), pp.28-36 (2021) -

3 David Halliday, Robert Resnick, Jearl Walker., Fundamentals of physics, 9th ed., p.779, (2011) John Wiley & Sons, Inc.
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