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1. Invent Yourself: Paper Boomerang

Make a returning boomerang from a sheet of paper by folding and/or cutting. Investigate how
its motion depends on relevant parameters.

FETIARILAUDE: YULUBUITINTEAY
af1syumonssiiannsomunduldanuiunszaiesULez/MIan3in 2sdulErIn 5
\Reufivasyumeusstuagfumninesfifedesedls

97989: https://www.youtube.com/watch?v=0ufubGg-FVQ

2. Air Muscle

Place a balloon inside a cylindrical net (as is sometimes used to wrap garlic) and inflate it.
The net will expand and shorten. Investigate the properties of such a "muscle”.
nduiioay

thanlUsldlumanensanszuen (Wusrfuiilivienszifien) LLé”m”fLﬁqﬂIﬂawm(ﬁfrﬁu MUY
YeneuaTnay duEraLTRves “ndaile”

971994 https://www.youtube.com/watch?v=sAHNJdxF6Cw

3. Lato Lato

Attach a ball to each end of a string and connect the center of the string to a pivot. When the
pivot oscillates along the vertical direction, the balls start to collide and oscillate with
increasing amplitude. Investlgate the phenomenon.

a'ﬁm a'ﬂ;m Nﬂaﬂ‘U@a‘Vl‘UﬁWEJVN?{ENW]‘UGU@QL‘U@ﬂ LLaufﬂ@‘-ﬂﬂﬂﬂﬂﬁNGUENLSUaﬂLSUWﬂURIﬂMN‘L! LZJEJQGWHJ‘L!
auwaﬂuumm QﬂU@ﬁﬁ]uLiﬂJ‘UUﬂu LL@uLLﬂ’N@’]EJLL@@JWﬁ@J@VILWM%u "\]QﬁULﬁ']u‘Ui’WﬂQﬂ’]imu
97994: https://www.youtube.com/watch?v=Qjl62FvmAFo

4. Climbing Magnets

Attach a rod assembled from cylindrical neodymium magnets horizontally to a
vertical ferromagnetic rod. Limit the motion of the magnets to the vertical
direction. When the ferromagnetic rod is spun around its axis of symmetry, the
magnetic rod begins to climb up. Explain this phenomenon and investigate how the

rate of climbing depends on relevant parameters.

winandudne Useneuwiivanileadouduuviansanszvanlunuiueuy wazAnd1iu
wialeslsuunuiniiadlunuans Sadeamsiedeufiveswimdnilefdoulmduluunulns
FeuwlaeNsuunufnuyuseuunuaumasvesiy wishndndlofdevasiduldty 2seune
Usingmanill uarduiangindnmnislaitutuegfumnafimeiieatosoels

971994: https://www.youtube.com/watch?v=k0oNkO2Yl-w
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5. Dripping Faucet

A leaky faucet develops interesting dripping pattemns, where the time between drops depends on
the water flowrate. Investigate this phenomenon and study how it depends on relevant
parameters.

dmenainien

fominfifrzinguuuunisvesvesirfiiauls Insfinarssrinsimenazduegifusnanisina
von AU UTINgN30il werAnwintuegfumaivesfifedesedsls

971999 https://www.youtube.com/watch?v=FQvgaX6lmtY

6. Ruler Cannon

Two rulers are tightly held against each other. A round projectile (e.g. a plastic bottle cap or a
ball) is inserted between them close to one of their ends. When extra force is exerted on the
surface of the rulers, the projectile is ejected at a high speed. Investigate this effect and the
parameters that affect ejection speed.

Yulngdldussiin naldussinaesdulviuuudaiu udraeningnay (Wu lavinnatain n3egn
vea) serislifussinlndfutanedrmils defiuussnauuiiuinvedsiussin Sngaevseenlusie
an915989 duazUnngMsniuamivesfidmanesnsiilunsseonvesingid

91994: https://www.youtube.com/watch?v=GdM-nUX6QDQ

7. Spring Hysteresis Connect two identical linear springs symmmetrically to a mass in a "V" shape,
and apply an adjustable force to the mass. When this force is varied, the resulting motion of the
mass depends on the history of changes in the applied force under certain conditions.
Investigate this phenomenon.

SamoITavasaUse Wonreauiadudu (Hulununguosgnrasanismaass) aesduiimilouiy
fusnafeunisliidnuuransmadugusm “v’ Pniulduseiianansausuarldnsemsemiail
Sefinmsiasuutauss mimﬁauﬁmaamaﬁLﬁ@ﬁﬁuazﬁuaqf"w’wﬁzi’ﬁmaqmim?auwawaqLLiaﬁ
THlueteuly asduienzdsngnisalil

91983: https://pubs.aip.org/aapt/ajp/article-abstract/89/7/663/1056905/Hysteresis-in-a-

simple-V-shaped-spring-mass-system?redirectedFrom=fulltext

8. Sound Versus Fire A small flame can be put out by sound. Investigate the parameters
of the flame and characteristics of the sound that determine whether the flame will be
extinguished.

W@esuzngll @evanunsasuiadliidn o 1 asduaismsfimesvoadanlil wazdnvasianiy
vaadesiiduiivuninuailnagduviols

971994 https://www.youtube.com/watch?v=2vnCQglwaio8
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9. Water Bottle Rocket Pump air into a plastic water bottle partially filled with water.
Under certain conditions, the bottle is launched and flies into the air. Investigate how the
acceleration during lift-off depends on relevant parameters

asamnﬂm a*ummﬂLmiﬂiummmwmamﬂmmiﬁ]mhmemamu maimaulmwasm I
%aﬂﬂwu LLau‘Vlumusuuammﬁ f\]\‘iﬁ‘uLmu’mmmLidmﬁaaﬂm%‘uaﬂﬂU‘WWi’]ﬂJLmai‘wLﬂEnGUEN
amﬂi

971994: https://www.youtube.com/watch?v=FkR70EAR3qs

10. Wirtz Pump

A Wirtz Pump is a hollow spiral, mounted vertically. It is arranged such that one end dips
below water once per revolution, while the other end (at the center of the spiral) is
connected to a vertical tube. When rotated, it can be used to pump water to a great
height. Explain this phenomenon and investigate how relevant parameters affect the
pumping height.
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971994: https://www.youtube.com/watch?v=wCxRHueX6jQ
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