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Truth is ever to be found in simplicity, and not in the multiplicity and confusion of things.

embrane

1. Invent Yourself

Construct a passive device that will provide safe landing
for an uncooked hen’s egg when dropped onto a hard
surface from a fixed height of 2.5 m. The device must
fall together with the egg. What is the smallest size of
the device you can achieve?

2. Balloon Airhorn Blow hole Tube

A simple airhorn can be

constructed by stretching 5 \

a balloon over the opening

of a small container or cup (.
with a tube through the

other end (see Figure). (

Blowing through a small M \Cup
hole in the side of the

container can produce a sound. Investigate how
relevant parameters affect the sound.

3. Single Lens Telescope

A telescope can be built using a single lens, provided
that a small aperture is used instead of an eyepiece.
How do the parameters of the lens and the hole
influence the image (e.g. magnification, sharpness and
brightness)?

4. Magnetic Hills

A small amount of a ferrofluid placed in an
inhomogeneous magnetic field forms hill-like structures.
Investigate how the properties of these structures
depend on relevant parameters.

5. Leidenfrost Stars

In the Leidenfrost effect, a water drop placed on a hot
surface can survive for minutes. Under certain
circumstances, such a drop develops oscillating star
shapes. Induce different oscillatory modes and
investigate them.

6. Fast Chain

A chain consisting of wooden

blocks inclined relative to the

vertical and connected by two el

threads (see Figure) is

suspended vertically and then

released. Compared to free fall,

the chain falls faster when it is -

dropped onto a horizontal ~

surface. Explain this

phenomenon and investigate how

the relevant parameters affect the

motion. -

7. Spiral Waves
Spiral waves and other types of
wave patterns may occur on a
thin liquid film flowing over a rotating disk. Investigate
these wave patterns.
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8. Visualising Density

Schlieren Photography is often used to visualise density
variations in a gas. Build a Schlieren setup and
investigate how well it can resolve density differences.
9. Ball in a Tube

A sealed transparent tube is filled with a liquid and
contains a small ball. The tube is inclined and its lower
end is attached to a motor such that the tube traces a
conical surface. Investigate the motion of the ball as a
function of relevant parameters.

10. Pulling Glasses Apart

Put a thin layer of water between two sheets of glass
and try to separate them. Investigate the parameters
affecting the required force.

11. Hair Hygrometer

A simple hygrometer can be built using human hair.
Investigate its accuracy and response time as a function
of relevant parameters.

12. Torsion Gyroscope

Fasten the axis of a wheel to a
vertical thread that has a certain
torsional resistance (see Figure).
Twist the thread, spin the wheel,
and release it. Investigate the
dynamics of this system.

13. Resonating Glass

A wine glass partially filled with
liquid will resonate when exposed
to the sound from a loudspeaker.
Investigate how the phenomenon
depends on various parameters.
14. Gee-Haw Whammy Diddle
A gee-haw whammy diddle is a mechanical toy
consisting of a simple wooden stick and a second stick
that is made up of a series of notches with a propeller
at its end. When the wooden stick is pulled over the
notches, the propeller starts to rotate. Explain this
phenomenon and investigate the relevant parameters.
15. Boiled Egg

Suggest non-invasive methods to detect the degree to
which a hen’s egg is cooked by boiling. Investigate the
sensitivity of your methods.

16. Metronome Synchronization

A number of mechanical metronomes standing next to
each other and set at random initial phases under
certain conditions reach synchronous behaviour in a
matter of minutes. Investigate the phenomenon.

17. Vacuum Bazooka

A ‘vacuum bazooka’ can be built with a simple plastic
pipe, a light projectile, and a vacuum cleaner. Build such
a device and maximise the muzzle velocity.
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3AOALM 3A 30. AHTEPHALUWOHAITHU TYPHUP MINNAOUX PUSUYAPA, 2017

“UcTnHa he ce yBeK Hahu y jeAHOCTAaBHOCTHU, a He Y MHOLWITBY 1 36puun.”
Ucak bbyTH
1. Ocmucnu
KoHcTpyncaTtn nacuHu ypehaj koju he omoryhutn 6e36eaHo cnetamwe CBEXMX (HEKYBAHUX)
KOKOLLjMX jaja Ha TBpAY NOBPLUMHY ca PUKCHE BUCUHE o 2,5 m. Ypehaj mopa nacTtu 3ajegHo
ca jajetoMm. Koja je Hajmawa BenuuuMHa ypehaja koju MoxeTe pfa
ocmucnute? Pyuang Les

[yBajyhn kpo3 manu OTBOpP Ha 3uay 4alle Moxe Ce NPOM3BEeCTU 3BYK.

&

2. BaspywHa cupeHa op 6anoHa \
JegHocTaBHa BasgyllHa CcUpeHa MOXe Ce KOHCTpyucaTu Tako LWTO ce (.
McnuTaTn kako peneBaHTHU NapaMeTpu yTU4y Ha Npou3BeOEHN 3BYK.

fanoH HaByye nNpeko OTBOpa Yalle yHyTap Koje je ueB (BMAETU CrUKY). (
MembGpaHa

Yarma

3. Teneckon ca jeqHUM COYNBOM

Teneckon ce MOXe HanpaBuUTKM NOMONy jegHOr co4yMBa, Nog yCNoOBOM Aa Ce YMECTO OKyrapa
KopucTu manu oteop. Kako napameTtapu coumBa U OTBOpa yTUYY Ha CrnKy (HNp. yBehate,
OLUTPMHA N OCBETIBEHOCT)?

4. MarHeTHa 6pgawua

Mana konumuumHa depodnynaa nNocTaBfbeHa Yy HEXOMOreHO MarHeTHO nosrbe doopmupa
OpoosuTy-perbedacty cTpykTypy. Mcnutatm kako ocobuHe oBakBe CTPYKType 3aBuce 0f
peneBaHTHUX NnapameTapa.

5. NNajopeHcppocToBe 3BE3AE

Y JlajgeHdpocToBOM edhekaTy Kanm BOAE MNOCTaBfbeHa Ha Bpeny MOBPLUMHY MOXe Jda
oncTaHe Hekonuko MuHyTa. NMoa ogpeheHum ycnoBuma, TakBa Kan nodvke Aa ocuunauuje
nonpumajyhn obnuke 3sesge. M1sassaTtu pasnnuute moge ocumnoBama 1 ucnuTaTu mx.

6. bp3u naHauy

NaHay HanpaBrbeH o4 OPBEHWUX LUTANOBa WCKOLIEHWX Y OAHOCY Ha BepTukany u
crojeHux nomohy Ase HUTK (BMAETU CNWKY) je pa3mMoTaH v nywTeH. Y nopehewy ca .
cnobogHMM nNagoMm, NnaHau, naga 6pxe Ha XOpM3oHTarnHy noBplunHy. O6jacHMTM OBaj
heHOMEH 1 UcNUTaTh Kako peneBaHTHU NapameTpu yTUYy Ha KpeTakwe naHua. .

7. CnupanHu Tanac
CnupanHu Tanacu, kao u gpyre BpcTe TanacHux Wwapa, Mory HactaTtu y TaHKkoM ounmy
donyuaa Koju ce Hanasm Ha OUCKY Koju poTupa. cnutaTu oBe TanacHe Lwape.

8. Busyenusauwmja ryctuHe

LUnupeHoBo oTorpaducarwe ce 4eCcTo KOPUCTWU 3a BU3yenusauuwjy sapwujauumja ryctmHe y
racy. Hanpaesutun LLUnnpeHoB ypehaj n ucnutatn Konnko gobpo Moxe aa npukaxe pasnuvke y
ryctTuHama.



9. lontTnua y uesm

3aTBopeHa NpoBuAHa LEB je HanyweHa TevyHowhy y kojoj ce Hamnasu Mana nonta. Lles ce
HaKpWBW, @ HEH OO0HW Kpaj Cnoju ca MOTOPOM Tako [a LEB ONUCYje KOHYCHY MOBPLLUUHY.
Wcnutatn kpeTame nontuue y yHKUMjU peneBaHTHUX napameTapa.

10. PaspBajame cTakana

CraBuTe TaHak cnoj Boge M3Mely fABa croja cTakna W MOKywajte ga ux pasgsojute.
Mcnutatm napameTtape Koju yTudy Ha cuny Kojy je notpebHo npumeHuTn ga 6um ce ctakna
pasgsojuna.

11. Koca kao xurpomeTtap
JegHocTaBaH xurpomeTap MoXe Aa ce Hanpasu ynotpebom rbyacke gnake. Mcnutatwu
HEroBy NPeLmM3HOCT 1 Bpeme o43nBa Y YHKUMjK peneBaHTHUX napameTapa.

12. Top3noHU Xupockon
MpuyBpcTUTE OCYy TOYKA Ha BepTUKarnHy HWUT oppeheHe TOop3MOHEe KOHCTaHTe
(Bugetn cnuky). OKpeHyTM HUT, 3aBpTeTM To4yak M nyctutn ra. Wcnutatm
OWHaMKKy OBOr cucTema.

13. Pe3oHaHTHa vawa

Yawa 3a BMHO AeNUMUMYHO uUChykweHa TeyHowhy he pesoHupatn kaga ce
N3IOXKW 3BYKY M3 3BYYHMKA. McnuTaTu Kako (OEHOMEH 3aBMCU 0 PasfinymTuX
napameTapa.

14. Marn4yHm wtanuh ca nponenepom

MarnyHum wranuh ca nponenepom je MexaHudka urpadvka koja ce cacToju of jedHOCTaBHOr
OpBEHOr wWTana u gpyror Lwitana Koju ce cacToju O4 HM3a 3ape3a ca nponenepom Ha
HEroBoM kpajy. Kaga ce gpBeHu wWiTan Npesnayn npeko 3apesa, npornenep novmke ga ce
okpehe. O6jacHnTK oBaj (heHOMEH M UCnMTaTN peneBaHTHe NnapameTpe.

15. CKyBaHoCT jaja
MpenonoxmTn HemHBasMBHE MeTode 3a NPOBEepYy HMBOA [0 KOr je KOKOLje jaje CKyBaHo.
NcnutaTn oceTrbMBOCT NPeAnoXeHUX MeToaa.

16. CuHxpoHu3aumja MeTpoHoMa

Hekonnko mMexaHu4kux MeTpoHOMa je MOCTaBIibEHO jedaH nopen Opyror W 3agate cy Um
npousBorbHe nodeTHe pase. lMog ogpeheHuM ycnoBumMa ce AOCTMXKE HMXOBa MOTMyHa
CUHXOpHU3aUuja 3a HEKONUKO MUHYTa. McnuTaTu dheHOMEH.

17. BakyyMmcka 6a3yka
“Bakyymcka 6asyka” MOxe ce HanpaBuTu MoMohy LeBW, Nakor npojekTuna u ycucmpada.
HanpaeuTtu TakaB ypehaj n MakcMmmnaoBaTtu nanasHy 6p3vHy.



