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1. lnvent Yourself

Take a box (e.9. a matchbox), filled with identical. objects (e.g. matches, batls, ...]. Find a method to

determine the number of objects in the box soLely by the sound produced white shaking the box. How

does the accuracy depend on the properties of the objects, the box, and the packing density?
* J]:{f,ttin?uttilt8{t

rorndol (uiu nriafiiimlrt) du::1d'ror-rqdrufiaufiu (uiu bffin, qnuoa ... ) uriilunr:rstl{i"lliu{flqluniior
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nrrrtlrutuiluso{n1ru:tl{fi qlunriam dr'rl:

2. Droplet Microscope

By Looking through a single water droptet ptaced on a gtass surface, one can observe that the dropl.et

acts as an imaging system. lnvestigate the magnification and resoLution of such a [ens.
N.U

nfa{16?Hfflrjnuaul
j , 3 ; ; I rv, 7 . v.l a

rfiouolsiruuunritaflrraunfit'r{uilfiuil'rn?sin r:16'ru"lrflfl.:[nm m21?rur]u1qsu1ltu1vrrffuo1rHud dr:rtnr:
rrJ1r,fl 1y{ ttnus?'iilau r5ufi t o{taudfi nd1?

drt6l: https/1youtu. belpVreH5MwCf?si= lgUrnHJ|VRPFOW5Gs

3. Shooting Rubber Band

A rubber band may fly a longer distance if it is non-uniformly stretched when shot, giving it spin.

Optimise the distance that a rubber band with spin can reach.

n1E0{Ul{?{
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tfiur.r x rn dou#[r]td'tn aurndandr$iEnr:f,

drli.r: https://youtu.be/Ea-39SMCL7E?si=24y526|UI zr3-e5

4. Giant Sounding Ptate

When a targe, thin and ftexible ptate (e.9. ptastic, metat or plexigtass) is bent it may produce a toud and

unusua[ howl.ing sound. Exptain and investigate this phenomenon.

tn,iittgJun',l run rf, u{tlt'] tr

ruaiu'uu'ro1,uqj ur{ uac0nlold (r.riu rn1dfir'r laur u:'anrf,ndnara) uiaqnroororiahi'rfinrfluruoufirr-ruav*rJan
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6r.16.:: https://youtube.com/shorts/boYgoEj t6GA?si=qy0VozzLhp2vsM5z
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5. Magnetic Gear

Take several identicat fidget spinners and attach neodymium magnets to their ends. lf 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 fietd. tnvestigate and explain the phenornenon.
d(ra

rflu?rtl$148tfl

cqtA<seqd+qaJ,.,.Hrq
u'll'/lfltnvlaUutuotyM4il0unuilaluouu'lFrna?uuuruAnuLoLnuriuil?iUa1u n1?1'rylytrualuruoStxn-luLflna.l R-u

!1.trvu1!6s?riu ornusuvuuflrrtsfiatluuroid'u'iflaluufir d'uduwuiul4ilusrlxrrda{s'ln61r'tuuriuaf;nlviT r.fu rrti

f; umrvuauoEurail:rnXnr:nid

d't.:61 : https'//www,youtube,com/watch?v=rNQCFBEHxms

6. Pumping Straw

A simple water pump can be made using a straw shaped into a triangte and cut open at the vertices.

When such a triangle is partially immersed in watet with one of its vertices and rotated around its

verlica[ axis, water may flow up through the straw. lnvestigate how the geornetry and other retevant

parameters affect the pumping speed.

uBBnfluul
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uaan iieutaru'jr:rir:tuacsl*tuil:6u 1 rirfiudo.n'riiliraaei, fl:sioorrurSflunlr{ufl
dr.r6l : https/www.youtube.corrr,/w31sft ?y=yf ltSFXhnjw

7. Charge Meter

A Lightweight bal( is suspended from a thread in the area between two charged pl.ates. lf the ball is atso

charged it will be deflected to one side at a certain angle" What is the accurary of such a device for

measuring the amount of charge on the bal.L? Optimise your device to rneasure the srnatlest possible

charge on the bat[.
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8. Ruler Trick

Place a ruler on the edge of a table, and throw a baLl, at its free end- The ruter wil.L faLl. However, if yrrru

cover a part of the ruter with a piece of paper and repeat the throw, then the ruter witl remain on the table

while the batt wilt bounce off it ExpLain this phenomenon, and investigate the relevant parameters.
Xg q

flatllu5:V|R
- tlv v.tedr Jd t <c .l s t v Av ro qe u tyae
11.lLlrut5Y(fiL1,flJ6?uvt[Ju?{1J$AUlgru FJOIUUEnUSAA.:UUUff1U9t1UyitlUgAULgtu luu?rl4ffoufiflfl.t t!']nl1,8,n:uFl'11,

nqlriruto.rlfu::r.r"ndoqjuutfiyudrluuqnuaarilfiouGu6nn* lfiufiri'nocrirnr.roduulffurruudqnuoanvn:nrfiu

a anlil a{o6u'rur.l:rngnr:n{duasilurarvn-r$il:rirfi ur{al

d'H&: https://www.youtube.com/watch?v=VlEC52ueO6c

9. W*t Scrolt

Gently ptace a piece of tracing paper on the surface of water. lt rapidly curts into a scrolt and then

stowty uncurts, Explain and investigate this phenomenon.
91illUntrrtlutuun
r 4 S - t d u, .

riou 1rxn:rfrluaaflalsn.luilfi?d1 n:unrt*nsrhuodl{y}fl15?*frrfrqrior; 1 fralssTtsan nlo6ulrJttnsf;umly
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u1'lnfln1:flru

d't.:51: httpsr'/softmath.seas.harvard.edu,/wp-contenUuptoad#2019/10/2011-05.pdf

10. Cushion Cataputt

Ptace an object on a large air cushion and drop severat other objects in such a way that the first object

is catapulted away. lnvestigate how the exit vetocity depends on relevant parameters.

IF5a{U{lluutul!ail
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