3AO0ALMN 3A 32. AHTEPHAUUOHAITHU o

TYPHUP MNTAOUNX PU3UNYAPA, 2019

1. Ocmucnu

HanpaButn jegHocTaBaH MOTOpP 4Mju Ce MOroH 3acHMBa
Ha npaxmery KOpoHe. WCTpaxuTn Kako KpeTawe
poTopa 3aBMCM O peneBaHTHUX MapameTapa W
ONTMMM30BATU [AM3ajH 3a MakcumanHy Op3vHy npu
yHanpes 3agaToM ynasHoM HaroHy.

2. Aepocon

Kaga Boga npoTude Kpo3 Manu OTBOp, MOXe ce
dopmupaTtn aepocon. WcTpaxutn napameTpe Koju
oapehyjy Aa nu je popmmpaH aepocors, Unn Ha npumep
mna3s. Koje cy ocobuHe aepocona?

3. "Noa3ByK”

MocTaBuTK 3BYYHY BWUIbYLLKY (MNW Opyrv jegHOCTaBaH
ocuunatop) ga BuGpupa Bnaro NpucrnoweHa Ha nucT
nanupa. PpekseHuuja pesynTyjyher 3Byka moxe 6uTtu
HWKa of OCHOBHE peKBeHUNje 3BYYHE BUSbYLLKE.
cTpaxntn oBaj hheHOMEH.

4. JleBak u nontuua

JTaka Kyrna (Hnp. NUHr-MOHT ONTULA) MOXe Ce MOKYMUTU
y3 nomoh neBka pgyBakem Kpo3 era. ObjacHUTU
(PEHOMEH N NCTPaXUTN perieBaHTHE NapamMeTpe.

5. Mywemwe dnawe

Mywerwe dnawe BepTUKaANHAM  MMa3soM  MOXe
Npon3BeCcTU 3BYK, YMja Ce CBOjCTBA Merbajy Ca HMBOOM
nonyweHocTn dnawe. VcTpaxuTn Kako perneBaHTHU
napameTpu cuctema, kao LWTO cy 6p3vHa n OnMeHsuje
MnasHuue, BenuuMHa KM 06nuk  dnawe  wnu
TemnepaTypa Boge, yTudy Ha 3BYK.

6. YparaHcke nontuue

[Be cnojeHe u4enuyHe noONTULE MOry poTupaTu
HeBepoBaTHO BESIMKOM YraoHOM Op3nHOM Tako LITO ce
NpBO 3aBpTe PYy4HO, a 3aTUM Ce Y HMX AyBa KpO3 LEB,
HAp. crnamundy 3a cok. O6jacHUTU N UCTPaXMTN OBaj
hEeHOMEH.

7. NojayaHu rnacosum

JegHocTtaBaH objekat y obnMKy KOHyca Mnv pora Moxe
Ce KOpUCTUTK 3a ONTMMK3auujy NpeHoca JbyACKOr rnaca
00 ydarbeHor cnywaoua. NcTpaxXxuntn Kako pesyntyjyhu
3BYK 3aBUCU Of, peneBaHTHNX NapamMeTapa Kao LTo Cy
06K, BennunHa 1 MaTepujan KoHyca.

8. HayuyHo-chpaHTacTU4YHU 3BYK

Tankawe cnupanHe onpyre MoOXe Wu3as3BaTM 3BYK
"nacepckor nyuwa" M3 dunmosa HayyHe haHTaCTUKe.
UcTpaxutn n objacHuTn oBaj heHOMEH.

9. OnTukKa coja coca

Ycmepaajyhu nacepckn 3pak kpo3 TaHak cnoj (oko 200
gm) coja coca MOXe ce youuTu edpekat TepMUYKor
couunBa. NctpaxunTtu oBaj peHOMEH.

3apatke npeBenu: gp AnekcaHgpa Anopuh, JeneHa
Majoeuh n Bnagnmup Berbuh
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10. NNe6pgehun Touak Ha BOoan

MaxrbMBO NOCTaBUTM NaraH npegmeT, Kao LWTO je OUCK
o4 ctuponopa, 6nm3y Kpaja BogeHor mnasa ycMepeHor
HaBuwe. [log opgpeheHum ycnosuma, npeamet he
noyetn ga nebam n potupa. Nctpaxntn osaj eHoMeH
1 cTabunHOCT NpegMeTa Ha cnosbawne neptypbaumje.

11. CamoopraHusoBame y paBHU
[MocTaBUTM wWOEHTUYHE 4BpPCTE YecTuue MpaBuITHOD
obnvka y paBaH croj Ha Bpxy BuOpupajyhe nnoue. Y
3aBUCHOCTM of ©Opoja decTMua MO  jeOUMHUYHO]
MOBPLUMHN, OHEe MOry dopMupaTh CTPYKTYpY CIUYHY
Kpuctanuma. ctpaxmtn goeHOMeEH.

12. XKupockon TecnameTap

XAKvpockon  HanpaBrbeH 04  NPOBOLHON,  anu
HedbepomarHeTHOr Martepujana, ycnopaesa kaga ce
MOCTaBM y MarHeTHO norbe. VICTpaxutu Kako ycrnopewe
3aBWCMK Of] peneBaHTHNX NapamMeTapa.

13. Moape 6pojay HUTK

Kapa ce wapa op O6nucko  pacnopeheHux
Henpeceuajyhmx nuHuja (ca NPO3UPHMM pa3MakoMm
n3mefy) noctaBuM MW3HaL Yy30pka TKaHUHeE, MOry ce
YOUUTW KapaKTepucTuyHe Moape wape. [OusajHupatu
TakBy wapy koja he omoryhutn ga ce m3bpoje HUTK
TKaHWHEe MoKpuBeHe TOM wapom. OgpeanTn Ta4HOCT 3a
jeoHOCTaBHE TKaHWHE (HMp. NaH) 1 UCTPaXnTn Aa nu je
MeToda noysdaHa 3a KOMMIMKOBaHWje TKaHWHe (HMp.
Tekcac nnn OKCopACKO NnaTHoO).

14. YneT/baHoO KNnaTHO

[Ba Tera, jefaH TeXu U jedaH Nakwuy, noBe3aTh KOHLEM
npebavyeHUM npeko XopusoHTanHe wwunke. Bykyhu
nakwun Ter HaHwxe noamsatu Texu Ter. [lywTawem
nakuwer Tera, koHau, he ce obOmoTaTu OKO LUWUMKE U
oHeMoryhutu nagawe Texer Tera Ha 3eMiby.
WNcTpaxutn oBaj heHoMeH.

15. bbyTHOBAa KONeBKa

Ocumnaumje Kyrnu HoyTHOBE KOneBKe MNOCTEMEHO ce
npuryLlyjy AOK ce Kyrne He 3aycTase. VICTpaxuTu Kako
Op3unHa npurywena Kyrnu HbyTHOBe koneBke 3aBUCK Of
peneBaHTHMX NapameTapa kao WwTo cy 6poj, maTepujan
W penaTtuBHa nosuuuja Kyrnu.

16. Mexypuhu Koju ToHy

Kapa nocyga wucnyweHa TeuyHowhy (HNp. BOZOM)
ocuunyje BepTukanHo, Moryhe je ga ce mexypuhu vy
TeYHOCTM Kpehy HaHmKe ymecTo HaBuwe. VcTpaxuTtn
deHOMEH.

17. NaH4yaHa peakuuja wrtanuha

Apsenu wranvhu (HNp. o4 cnagonena) ce Mory CrojuTu
Onarum caBujarbeM CBakor o4 hux hopmupajyhu naHay,
- Tako3BaHO "Kobpa Tkawe". Kaga ce TakBOM naHuUy
jedaH kpaj ocnoboan, wrtanuhu 6p30 UCKNU3HY, a
TanacHu poHT nyTyje Ayxk naHua. Wctpaxutu
deHOMEH.
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1. Invent Yourself

Build a simple motor whose propulsion is based on corona
discharge. Investigate how the rotor's motion depends on
relevant parameters and optimize your design for
maximum speed at a fixed input voltage.

2. Aerosol

When water flows through a small aperture, an aerosol
may be formed. Investigate the parameters that determine
whether an aerosol is formed rather than a jet for example.
What are the properties of the aerosol?

3. Undertone Sound

Allow a tuning fork or another simple oscillator to vibrate
against a sheet of paper with a weak contact between
them. The frequency of the resulting sound can have a
lower frequency than the tuning fork’s fundamental
frequency. Investigate this phenomenon.

4. Funnel and Ball

A light ball (e.g. ping-pong ball) can be picked up with a
funnel by blowing air through it. Explain the phenomenon
and investigate the relevant parameters.

5. Filling Up a Bottle

When a vertical water jet enters a bottle, sound may be
produced, and, as the bottle is filled up, the properties of
the sound may change. Investigate how relevant
parameters of the system such as speed and dimensions
of the jet, size and shape of the bottle or water temperature
affect the sound.

6. Hurricane Balls

Two steel balls that are joined together can be spun at
incredibly high frequency by first spinning them by hand
and then blowing on them through a tube, e.g. a drinking
straw. Explain and investigate this phenomenon.

7. Loud Voices

A simple cone-shaped or horn-shaped object can be used
to optimise the transfer of the human voice to a remote
listener. Investigate how the resulting acoustic output
depends on relevant parameters such as the shape, size,
and material of the cone.

8. Sci-Fi Sound

Tapping a helical spring can make a sound like a “laser
shot” in a science-fiction movie. Investigate and explain
this phenomenon.

9. Soy Sauce Optics

Using a laser beam passing through a thin layer (about
200 um) of soy sauce the thermal lens effect can be
observed. Investigate this phenomenon.
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10. Suspended Water Wheel

Carefully place a light object, such as a Styrofoam disk,
near the edge of a water jet aiming upwards. Under certain
conditions, the object will start to spin while being
suspended. Investigate this phenomenon and its stability
to external perturbations.

11. Flat Self-Assembly

Put a number of identical hard regular-shaped particles in
a flat layer on top of a vibrating plate. Depending on the
number of particles per unit area, they may or may not form
an ordered crystal-like structure. Investigate the
phenomenon.

12. Gyroscope Teslameter

A spinning gyroscope made from a conducting, but non-
ferromagnetic material slows down when placed in a
magnetic field. Investigate how the deceleration depends
on relevant parameters.

13. Moiré Thread Counter

When a pattern of closely spaced non-intersecting lines
(with transparent gaps in between) is overlaid on a piece
of woven fabric, characteristic moiré fringes may be
observed. Design an overlay that allows you to measure
the thread count of the fabric. Determine the accuracy for
simple fabrics (e.g. linen) and investigate if the method is
reliable for more complex fabrics (e.g. denim or Oxford
cloth).

14. Looping Pendulum

Connect two loads, one heavy and one light, with a string
over a horizontal rod and lift up the heavy load by pulling
down the light one. Release the light load and it will sweep
around the rod, keeping the heavy load from falling to the
ground. Investigate this phenomenon.

15. Newton’s Cradle

The oscillations of a Newton's cradle will gradually decay
until the spheres come to rest. Investigate how the rate of
decay of a Newton's cradle depends on relevant
parameters such as the number, material, and alignment
of the spheres.

16. Sinking Bubbles

When a container of liquid (e.g. water) oscillates vertically,
it is possible that bubbles in the liquid move downwards
instead of rising. Investigate this phenomenon.

17. Popsicle Chain Reaction

Wooden popsicle sticks can be joined together by slightly
bending each of them so that they interlock in a so-called
“cobra weave” chain. When such a chain has one of its
ends released, the sticks rapidly dislodge, and a wave front
travels along the chain. Investigate the phenomenon.
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