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1. Packing

The fraction of space occupied by granular
particles depends on their shape. Pour non-
spherical particles such as rice, matches, or
M&M’s candies into a box. How do
characteristics  like  coordination  number,
orientational order, or the random close packing
fraction depend on the relevant parameters?

2. Plume of Smoke

If a burning candle is covered by a transparent
glass, the flame extinguishes and a steady
upward stream of smoke is produced.
Investigate the plume of smoke at various
magnifications.

3. Artificial Muscle

Attach a polymer fishing line to an electric drill
and apply tension to the line. As it twists, the
fibre will form tight coils in a spring-like
arrangement. Apply heat to the coils to
permanently fix that spring-like shape. When
you apply heat again, the coil will contract.
Investigate this ‘artificial muscle’.

4. Liquid Film Motor

Form a soap film on a flat frame. Put the film
in an electric field parallel to the film surface
and pass an electric current through the film.
The film rotates in its plane. Investigate and
explain the phenomenon.

- bu tu mu kazan xou nvm oa xeana ommyk?
- 3asucu Hakvoe omugaut... - omevpHa Komaxka.

Jlync Kapon

1. IlakeTupane

YacTTa OT MPOCTPAHCTBOTO, KOATO CE€ 3aeMa OT
TpaHyJIMpaHd YacTUIM, 3aBHCH OT TSAXHATA
¢opma. Cunere HechepUYHH UACTUIH, KaTO
opu3, KUOPUTEHU KJICYKU MM OOHOOHKH-IpaXKe
M&M B kytus. Kak TexHuTe XapakTE€pUCTHUKH,
KaTo KOOPJIMHAIIMOHHOTO UM YHCIIO,
OpHUEHTAIIOHHATa UM ToJpen0a Uil CIydaHus
UM KOe(pHMIMEHT Ha 3ambJIBaHE 3aBUCIT OT
CBHILIECTBEHUTE MapameTpu’?

2. luMHAa cTpys

Axo Topsma cBen ObAe MOKPUTA C MPO3padyHA
Yamia, IUIJAMBKBT HW3racBa u ce o0pa3yBa
HCIIPCKbCHATAa BB3XO0ad111a CTpyAa JAHUM.
Wzcnenpaiite auMHaTa CTpys NpU  pa3iIUu4yHU
Maiaou/yBeanaeHus !

3. I3KycTBEeH MyCKY.JI

3akpeniere MOJIMMEpHa pubapcka Koplaa KbM
eJeKTpuiecka OopmammHa u s ombHere. Cien
KaTo 3alloyHe Ja Cce YCYKBa, HHUINIKara Iie
o0Opa3yBa CTeTHaTH HAaBUBKH, MOJPEICHH KaToO B
IpyKUHA. Harpeiite =~ Taka  momydeHara
,HaMOTKa“, 3a Ja s ¢ukcupate B Ta3u
npyxunononobna c¢opma. Koraro s Harpeere
OTHOBO, ,,HAMOTKaTa" 1me ce cKbcu. M3cienpaiite
TO3H “U3KYCTBEH MycKyn’!

4. JIBuraTeJ OT TeYHA IHIA

Hampagere canmyHena 1umna B MJI0CKa KBajapaTHA
pamka. IlocraBere numara B €JIEKTPUYHO MOJE,
YCTIOpETHO HA paBHWHATa Ha IMIAaTa U MyCHETe
€JIeKTPUYEH TOK TMpe3 Hes B  IOCOKa,
MEPIEHIUKYISIPHA Ha €JIEKTPUIHOTO ToJie (B
¢urypara). llumara 3amo4yBa 1a ce BBPTU B
paBHMHaTa cu. M3crneaBaiite U obsgcHeTe
SIBJICHHETO!



5. Two Balloons

Two rubber balloons are partially inflated with
air and connected together by a hose with a
valve. It is found that depending on initial
balloon volumes, the air can flow in different
directions. Investigate this phenomenon.

6. Magnus Glider

Glue the bottoms of two light cups together to
make a glider. Wind an elastic band around the
centre and hold the free end that remains.
While holding the glider, stretch the free end of
the elastic band and then release the glider.
Investigate its motion

7. Shaded Pole

Place a non-ferromagnetic metal disk over an
electromagnet powered by an AC supply. The
disk will be repelled, but not rotated. However, if
a non-ferromagnetic metal sheet is partially
inserted between the electromagnet and the disk,
the disk will rotate. Investigate the phenomenon.

5. /IBa 0asiona

JlBa rymeHH OaJloHa ca YaCTUYHO HAITBJIHEHH C
Bb3AyX H CBBpP3aHU IOMCKAY CH IOCPCACTBOM
Mapkyu ¢ kinanad. Oka3Ba ce, ue cjell OTBapsHe
Ha KJaraHa, B 3aBHCHUMOCT OT TroOJieMHUHATa Ha

HayaHUTE o00eMH Ha OaJlOHUTE, BB3AYXBT
MpOTHYA B €JHATA OT JBETE€ BH3MOXKHU MOCOKH.
WN3cnensaiite ToBa siBieHue!

6. Ilnanep Ha Marnyc

Crnenere napHaTa Ha JBE JICKM dYalld 3a Ja
HanpaBute JutaHep. Okxono cpemara Ha
HIJIAHEepa™ HABUWTE JIACTUK W 3aJPBKTE
cBoOomHMst My Kpail. JlokaTto mpuabpkare
HIJIaHepa®, pasTerHeTe CBOOOTHUA Kpaill Ha
nactuka. OcBobogere tuanepa! W3zcnenaiite
HEroBOTO ABHKEHHE!

7. 3aceHYeH MOJII0C

ITocraBete HehepOMarHuTeH METAlEH JUCK Hal
€JIEKTPOMAarHuT 3aXxpaHBaH OT W3TOYHUK Ha
MPOMEHJIMBO HampexeHue. JluckpT 1me ce
0TOJIbCHE, HO HsAMaA Ja ce 3aBbpTH. AKO oOaue,
HeepOMarHUTEH MeTajleH JIMCT  Cce BKapa

HJaCTUYHO B MEXIHNHATa MC)KI[y eJ'IeKTpOMaFHI/ITa
W JUCKa, NUCKBT IIe ce 3aBbpTU. M3cnenpaiite
SIBJIEHUETO!




8. Sugar and Salt

When a container with a layer of sugar water
placed above a layer of salt water is
illuminated, a distinctive fingering pattern may
be seen in the projected shadow. Investigate the
phenomenon and its dependence on the
relevant parameters.

9. Hovercraft

A simple model hovercraft can be built using a
CD and a balloon filled with air attached via a
tube. Exiting air can lift the device making it
float over a surface with low friction.
Investigate how the relevant parameters
influence the time of the 'low-friction’ state.

10. Singing Blades of Grass

It is possible to produce a sound by blowing
across a blade of grass, a paper strip or similar.
Investigate this effect.

11. Cat’s Whisker

The first semiconductor diodes, widely used in
crystal radios, consisted of a thin wire that
lightly touched a crystal of a semiconducting
material (e.g. galena). Build your own ‘cat’s-
whisker’ diode and investigate its electrical
properties.

12. Thick Lens

A bottle filled with a liquid can work as a lens.
Arguably, such a bottle is dangerous if left on a
table on a sunny day. Can one use such a ‘lens’
to scorch a surface?

8. 3axap u coa

IIpu ocBeTsiBaHe Ha ChJ, B KOWTO MMa CJIOH OT
BOJICH Pa3TBOp Ha 3axap, (GopmupaH Haj ciou
BOJICH Pa3TBOP Ha COJI, MOTaT SICHO J1a C€ BUIAT
NPBCTOBUAHU CTPYKTYpU B  IPOEKTUpaHaTa
caHka. M3cienBaiiTe SBJIEHHETO W HEroBaTa
3aBUCHUMOCT OT CBIIECTBEHUTE MapameTpu!

9. Cba Ha BB3yIIHA Bb3IVIABHHUIIA

IIpocT Mozen Ha TPAHCIIOPTEH ChJ HA BB3YyLIHA
BB3I[JIABHUIIA MOXE Ja ObJe HampaBeH OT
KOMIIAKT-JUCK U 0alioH, HAaIbJIHEH C BB3AYX U
IpUKayeH C¢ TpbOMYKa KbM OTBOpa Ha JHCKAa.
WM3nu3amusar  BB3AyX MOXKE Ja  TMOBJIUTHE
TPAHCIIOPTHUS CBJ, Kapaillku Iro Ja IjiaBa Hal
HOBBPXHOCTTA C MHOIO MAaJKO  TpHEHE.
W3cnenBaiiTe Kak CBLUIECTBEHUTE IapaMETpU
BIIUSAT HA BPEMETO, IIPE3 KOETO CE 3ama3Ba TOBA
ChCTOSIHUE C HAMAJICHO TpUEHE!

10. ITeemuTe TPeBHYKH
Upe3 ayxaHe MO MOAXOII] HAYMH TIPE3 CTPHK
TPEBUYKA, HWBHUIA XapTHs WIH APYTd TMOJ00HH
npeMETH € BB3MOXKHO Ja ce IMONY4YH 3BYK.
Wscnenpaiite To3u edekt!

11. Koremku mycrak
[IbpBUTE MOTYNPOBOAHUKOBU IUOIU, KOUTO ca

oun M3I0JI3BaHU B ACTCKTOPHUTC
paauonpueMHuIIu, C€ CbCTOAIN OT ThHKA XUYKa,
KOsATO JICKO JOKOCBajia KpHUCTAJICH

MOJYTIPOBOJHUKOB MaTepuan (Hamp. TaJeHHT).
Hampasere cu CcBOM KpuCTaleH MOUOMA, THII
,»KOTEIIKA MYCTaK W HW3CIEABANTE HErOBUTE
€JIEKTPUYECKH CBOMCTBA!

12. Jledena Jema

Bytunka, HambIHEHa € TEYHOCT, MOXE Jia
JlelicTBa Karo Jiema. TBbpauM ce, 4e TakaBa
OyTuiKa MOXKe Jja ObJie OMacHa ako ce OCTaBH Ha
MacaTa B CIIbHYEB J€H. BB3MOXHO U €
HaWCTUHA Ja ce TMperpee MOBBPXHOCTTa Ha
Macara ¢ Takasa ,,jiemnia’?



13. Magnetic Pendulum

Make a light pendulum with a small magnet at
the free end. An adjacent -electromagnet
connected to an AC power source of a much
higher frequency than the natural frequency of
the pendulum can lead to undamped
oscillations with various amplitudes. Study and
explain the phenomenon.

14. Circle of Light

When a laser beam is aimed at a wire, a circle of
light can be observed on a screen perpendicular
to the wire. Explain this phenomenon and
investigate how it depends on the relevant
parameters.

15. Moving Brush

A brush may start moving when placed on a
vibrating horizontal surface. Investigate the
motion.

16. Wet and Dark
Clothes can look darker or change colour when
they get wet. Investigate the phenomenon.

17. Coffee Cup

Physicists like drinking coffee, however walking
between laboratories with a cup of coffee can be
problematic. Investigate how the shape of the
cup, speed of walking and other parameters
affect the likelihood of coffee being spilt while
walking.

13. MarHuTHO MaxaJio

Hanpagere jeko Maxamo ¢ MaJ’lbK MarHWT Ha
cBoOomamst My Kkpai. IlocraBeH HaOIM30
€JIEKTPOMArHuT, CBBbpP3aH KbM W3TOYHHK Ha
MIPOMCHJIMBO HANPEXKEHUE, C YECTOTa MHOTO I10-
rojsiMa, OTKOJKOTO COOCTBEHaTa 4YecToTa Ha
MaxajJioTo, MOXE Ja Cb3JaJe He3aTHXBAIH
TPENTEHHUS Ha MaxaJoTO C pa3jiMyHa aMILTUTY/A.
Nzyuete u o0sicHeTE SIBIEHUETO!

14. CBeT/INHEH KPBI

Koraro na3zepeH 1p4 ce HACOUM KbM KHUIA, MOKE
Ja ce HaOI0aBa CBETJIMHEH KPBI' BHPXY €KpaH
pa3MoNIOKEeH MEePHeHIUKYIIPHO Ha IKUIATa.
O0sicHeTEe TOBA SABJIEHHUE W HM3CIEABANTE KAaK TO
3aBUCH OT CBHIIECTBEHUTE MapamMeTpu!

15. J/IBu:xemnia ce 4yeTkKa

Yerka, IIOCTaBEeHA BBPXY BHOpHparia
XOPHU30HTAJIHA TOBBPXHOCT, MOXKE J1a 3aIll0YHE J1a
ce aBWkU. M3ciensaite ABHMKEHUETO U!

16. MokpHu 4 TbMHH

Hpexute MoraT ja U3TJEKIAT MO-ThbMHHU WM C
IIPOMEHEHU [IBETOBE KOIaro C€ HaMOKPST.
W3cnenBaiite sBieHueTo!

17. Yama 3a kade

Ousnnure oduvar na nmuAT kade, HO XOJICHETO
MEXIy Nabopatopuute ¢ 4Yama kKade B pbKa
MOJKE J]a Ch3/1aJie U HenpusiTHocTU. M3cnenBaiite
Kak (hopMaTa Ha yJamiaTra, CKOpOCTTa Ha XOJIeHE U
IpyTU TapaMeTpu BIUSSIT Ha BEPOSTHOCTTA 3a
pasmiMcKBaHe Ha KadeTo npu XojeHe!
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cbCTe3aHUe ,, | ypHUP Ha MiIaguTe PU3NIU.



