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The mathematics of holding an umbrella
~the best way to put an umbrella in various situation—~

group 01 Koichiro Endo, Koki Taniguchi,Naruhiro Nagao, Tetta

Abstract

The pu dpum of this research is to suggest the best way to hold an umbrella, For that purpose , we tested how wet
wir get depending on dlf'feren't conditions such as how we hold an umbrella and the angle of rain a5 a function

using multiple wariables. The procedure involved defining the shape of the and

at is getting wat. Mext we

-:aln:u ted the area of the that was seen from the same angle as the raén fall and the amount of rain that
passed through the fixed area. We are%r n@ to calculate both. The area of the body that is seen from the same

a e as l.he rain fall has succeeded in

rvulating the rain

e I concluskon, this study will show the effects of

ribrellas, and what umbrella shape is better, it will be usefuﬁm‘ the development of umbretlas.

When we go school on rainy days, we feel bad, That's
because we get wet. 50, we decided to think about
the best way to put an umbrella.

ku seminar l.'fraﬂrt'_b'nhuﬂ.lr.i
—ﬁThus report tell us al:l:-ut the difference of
£ amount to get wet ,running or walking.
—Difference r-::rn this study

(Luse umbrella or not.
E‘ the shape of humanoid model.

(1)We define humanoid model.
Height from grownd h=164cm
Shoulder width ‘w=4}cm
Thickness d=20cm

Height from the ground to the waist
E=TECm

Fix strice
(ZRelative model was made.

<Conditions under tive model=
fﬂamdrnpﬁ 5hat|r?a | perpendicularly to

t
hf[%lumanmd model shall go straight at a
cun t:!ﬂ:t Speg

er th 1res:a- cr:m dition, define a ra 'l“ track as
Ueﬂur of rain velocity — Vector of human

If_:FThE state from the side of the humanoid
model is expressed in a coordinate plane.
Mext, Line B{perpendicular to the rain
trajectory)is defined. And, project the

humanaid model and umbrella on the Line R,

Hit the point A,B,C,D,E,F.Q,5 on the line R,
which is necessary for the case classification
of the positional relationship between the
umbrella and the humanoid model. Define 8
as shown in the figure below

Think about the wet area based on the
location of ABCDEPQS.

w_h
LS e ok

If wou haold the umbrella so that its surface is

F:rallﬂ to the line R we think it's the least
ikely to get wet in the rain.

IElepilai eineiil of 7 Vel arvea
BT e DT AT ST T T AT w1 o by ";.!é::"
[ -Fr AT su = :-.-'E-u-.-;Tﬂ-lul:ﬂ i dan
AR R o 420 BT min [ 4 pam Ay
B nE ol A a
R ket i SR T2 2T i @ 4+ tan i = %_ﬁ
il e B 1707 35T . 2 EMARin[ & 4+ tan "= =1}
WL FFIFI T 4 Z0 BT I aing @ + dan "{— :+;_|||
_71-;;-'-.“'.“"." U Al T
We considered the

situations. That the stride
is 0.74m, the speed of rain
is F{Jm 5 wal in[g g eed is
%h e ! Itshua rt
E area e pa
humanoid rnm:?tr on the
Ime R.

In contrast to the hypothesis, holding the
umbrella with the handle toward the opposite
direction is the best way to avoid getting wet
in the rain. Howewer, ﬂncet result depends
on the speed of the ram and the speed of
walking, it is better to ho g the umbrella so
that trée hﬁ ﬁ- is per Eﬁt | icular to thni:k ;
round when it rains ¥ Or yO fast,
nd to hang the hand Ie on yuur n ?
when it rains hard or you walk slowly.

Think about the best way to plug in when
you set your destination.

{LIHira, §.{ 30200 Amdnibsaine kol

|2 IspupprunmsouRprm sdumronenmdaibetuhelinnti | i ps O earp
Auefl g SpinfoondlinRecl ERES0 anwrw meti o i/ pressl IO T 1004
DT 00 Biirggi patl]




How to safely drop an egg.
—Impact Absorption -

G rou p 02 Oura Chisa Dkada Keisho Muto Ami

O airm with this project was 16 inkpec mma-cli'h&nrnlmntlﬁutrbt;m an Egg Drop. Twd experiments

Abstract were conducted. In the fist expedment, raw eggs were drepped ta lind :he irnpact foree of the eggs. &
pscilloscopes, and a pieroslectric device were used. We found that the impact h-rl:vl.- af the was AM. In
The secand expediment, raw e ware profected by a Simictune e of d AR RN paper
pratectar was the design made by the champion in & préevious egg drap contest. The protectors ane a cons
shape with a parachute abowe the cone. There are cylindrical cushioning materiats on the bottom of the
cone. The egg was dropped from the second floor of aur sehool. The redult of the experiment was that the

did not crack. This experiment shaows that cylindrical cu:l1||:|n|n-| maternal can easily disperse force,

.:F 20, uging a parachute redwces the free fall speed by increasing #ir resistance.

= ot

W hearresd BEaul The B 090D Dot Bnd wWantid 10 explone & [ny tha Tt sdfermpl, B spun i e medda of thes fall, foll from
SIrUCTUE hat was effective in absorbing shock thir sidn of B cone, and the ogg broke.

O tha sacond aftempl. il lended tom the beimem of the
pemical par wishout rotating, and This agg did nof teasi,

Explone a sruciure in which an egg inside dosin’T break even @ |/
drapd, Tharely we will eaplong & itfugiuns thil sMciently sbiceli tha
| PPECL Wl i DT en.

(D) Derp the rev exgigs: feom 8 cerlain hagghl, arsd investigats (he
Pavight at wiich tha raw ngg dons nol hsi.

(&} Iveestigein The contact time bataeen the raw eggs and the fiooe,
(I} lvestignte the foroo applied (o the rew eggs and chedk the
slrangth of the raw sl

B Horn, b et Bl S ol of il i’ igiiEs covom 20l i "Bk,

; . . = tifed on the first attampt was tat the pamchuls perl snd She
ponical par worn close o each olhoar, and when the parachule
z W Fmiia was St tha conical par was aisa Blied. 50 0n The secnd

2 1 attempl, we: separated the parschoie part fmom the conical paet.
Lo Tharefom: cnly He parmchute perl was Bied (the conical part
L wasn'l Hted). and the profecton landed on the basa, Marraly,
[ 3 1 i 0.1 DF g (W] e brpiiant [Ring i the dsiancs ol the pacachule pard and
& [Ho broken i il part,

* Wen the protech lerds dom B botlom. the cusheoning

ﬂ]iﬂ:lﬂhpﬂlﬂnnr&gmhdﬂmeﬂdmm.ﬁm marteial Tunchions. pnd abaorts shocks badtes tha it lands from
make g profecic:. s sidha.

(& Put opgs sl dnaps thaem Trom the heipght of Be secord Ros + Cylndrical ostoning matenal can efficently sbsorb shoock
(5 6am], + I ponical siuctun, tha cenlar of gravity i ko 5 1 iends

IIIFiwnﬂurmuLEmupemnrh:rmmHanrfm Nl 10 Sands feoen B sida,
L~

Assignment

Bacause only two trials have been conducted, we
can't get the height which eggs break In addition,
even better structue and cushioning matedial have
hardly been manufactured, 50 we could try only two
kinds of protectors.

References
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Make a circle with the trajectory of radiation

Group 03

lkeda Takuya, Hawabata Taro, Shiraishi Yukio Jzuhara Harumua, Okunishi Ryota, Ohashi Hireto

Abstract

Our goal is to force helium nudled into & circle trajectory within a clowd chember:. Presious studies hawe shown that

rachation bends duwe to magretic force, and that the trajectany of radiation can Be seen i & doud chamber, As &
result of trying o use & seif=made coll and varicus Magnets as a method of creating a siring fld, we decided 1o use
& necdymium magnet. We estimated the initial velocity of radiation by examining the difference in the way the
radiiation trajectory s ourved by the radiatscen sounce and its radius. From this result, the plan is to find the drength

of the magnetic force.

Tra readon wil wers mberesied = radualion WS Decliss Wi
imanied that imvisiie radéation cen be seen 33 Jmrache by wing &
devee called » cowd chembes Ahg, we lepmed thet the
Ddjecion o radation bendi when & mighst & uied, and we
thought ohat i would b powible 10 drew @ circle with the
brajeciory of radistion by chargang the placement and sirength of
1 magnet

The gurpeae of this shudy 1 to Senad the rediabon, which shouid
T el i nomided kneaily by Ippieng o magrate leid s
the choud charrber, and 10 seake the radiation droslar

Using a clowsd chamber | ondy Bree trajeciory of the a and J Gnes,
which se particles, can = teen o and B Snes have a charge and
are bend by magnety

—Principhs of bending radunios -

Flace & cloud chambes on cronhed dry e, Place & necdymiam
idgdrest b Ehe Shouel R, N, sullizent sthundd 5 injeted
im0 O Chouiel chainvber &nd 3 ke source (This T Ling
vandenbrarcdefie] is placed directiy abowe the reodymium
magret with twesren. Cover the luminssed fop lid Alter 4 whils,
s thanal lag i penevated, arsd he iofd b B coud chasie
e rerrretad with & wiesd Ordodeoe rod 10 ke Ths traeniony of
radirtion sasier bo see and capture the stustion with 2 camera

In s tion, mperiments ubing sellmade wirs coif ingtesd of
Tieafy ik et will aho b tosefiucled

hm! wmeds

i . BT
h ] 3 o P S
T T L —r N
ddlags=s
L I Y IL
oy m———r
o —
. ellei |
1 R
y F ! . |
o e -:".“1 |
+ i 3 mtais | =]
E g - I
il 8 SE— -
(R
bt byvi
1o e

Before e muperment. & w found
that the mageetic fete ol 1he
COWRaTod O0el WARL VY weibak, and it
Coid maat b used i SRpET e
- Whes neddwmium magneti wive

uied, A wai confltimed that the

a0y Ol e rad ke wikh bent
Zomma o The sedatan 1hed popped

out were  [ent and some wene rot

bent. The rumber of Erapecioier

Sl B N $OT0E wias

Considaration

Althagugh there are varabons. we were abie 10 obsene The
circle, Acicrding 1S Fleming's lef-hind Fuls, when i nesdrsivm
rragniet with [P 5 pobe Tacing up wirs placess unser tha cloud
ChaieeT, fhas akpna S wWErE pocbithvely chaeped and bent 0o e
left From the capbered image_ i was abo defermined tha The
e ol thie chicke wii© = 4.5 3 10Fm Epdyieag Thil vilue b3
S Tormiuia of (R sraein of chinged partichn n b magrets (e

Oeiw =13 " FL]

H_ﬂ'll’ Bl m 1T [l
o '_B“ BrAx @[]

II' Ba e - (=]

Frinfn D it (e Sich et Thie Fat Wil el Inom the
radLFLHON SOAPTE DEnd A The magnet i Broughs close 10 The
tioud chamber, 3 civcle can be formed by the bajectony ol the o
Py Bt T varlstaly of 1R & rire m T el ehiarmibuie was
L

SnCE chene 4 4 big ifferesoe from he Jorual velooty, Thes radus
of the orcle can be Beely changed by usng the megaured velooby
if EF Pt dred sl o] armd it I

Therefors, il the spsrment i cordustied under Bigh e,
Chetr i o Colisaong will increase dtad This vehiche Can b
deecelented woiciently, 0 The probabifty of drawsng & circular
oribit wound & will iscregse . There gne fwo possible repiony why
a Bigh-apied Sl doed ot Siaw b circle. Fime, thoss with kgh
WD My not e easly afected by the magnetic field. The
béue grrove in the Rgure below indicaties the magnéods of Ehe
radiglinn veleity, Congidering the redl srmoa a8 She magriburie
of Il Sorce that the mageatic feld anracel rashaticn, thins with
high webnoinies mrary e lest [hely 00 Dindd S 10 Dhed Mgt
Rusit than those with low welook s

Lacondly, shene b @ lm 10 B Taits Wwith which radetion ¢an
lofede sumdunding lubitingei, snd thi o with @ high wlocry
s st i S [Pl Traper1ory B ut Off babore cha Cirhe B draawm

Aelerenoe:
* Mgagkang Kenioma, “EITICEDR" | SUKTH Lid,

- el corpoation, <88 B A @ o F I
 MEXT, =B e

* SLINEM SYUPRAN Ediionial department, * 7 o b7 4 T - 20 REE"




WING ANGLE AND LIFTING POWER

~ Consideration of the best airplane for modern society ~
Group 04
Yagl Kelichiro, Katayama Yukl, Yamazaki Haruya, lpomi Gackt. Ootonari Sota, lshimars Shuji

Abstract Our aim with this project was to create the best wing design for a plane. Experiments
are conducted by changing pitch angle dihedral angle and sweep back angle to
influence the lifting of the airplane. In general, a larger pitch angle and a smaller
sweep back angle produces greater lifting power. The dihedral angle suppresses the
horizontal slide of the airplane body. We found that there is no lifting power when the
pitch angle is O degrees. On the whole, increasing the pitch angle reduces the force
applied to the electronic balance as well. In conclusion, the larger the pitch angle, the
larger the lifting power.

We were interested in the fact that there

motive
are various wing shapes depending on the
type of airplane il H:l el ol bl B b
¥pe Of airp ; — = | e Four
Proposing the maost suitable airplane for mngle | "E'_ 5’:" . 7':'_ Lk streamlined |8=~12
m modern society while conducting ::’:"’ d 1 a3 a4 M

eanen:nints un'::rr \:::::-us conditions i B E i -ﬂ_ B ETF
LR oo Préfectuen High Schood e
:gr..g Tl foimkuhuudouibeshivomalitakuuisonaganenankothiln™ E 0. '; =0 3 1. E g ';'- lg 1_; ﬂl.;

- liyvto Prefectursl Momayama High School 7 20 02 1.1 3 O 0§ 1
“Vokutabuhisoukivalulur™ 12_ 2.4_ 1.3 26 5 10 13 14
L-,....' et et el Dhr Cowsilbiaiets o Thope boets oF Bnglen, pich ingle Eh""’"“ iin wing "#E and lift

rr:r-lh|:||:| g araghe, wnedl cihecral angle which sa reldesd o the Lt of he 1]
serplune, ara ¢hanged, wns {he redunes M meaersd s Wi cong an
llh-;b:n-:hl-m:!

| _,_,—'-'_--_ - —
¥ -
2 e L ! 2
q I3
—# B - -4 i —E& —F
Bareryassr balasoe Wi D
W et dghe Al DF The Pl et AT 10 TR Soegndsl conslderatbon
u Although 1here is a dfference in the width of che change, che g

poveeT InCreates when 1he pilch anghe b5 rased. Moreower, it caenot be
wadd Bhat Bhe biing powei iScreaset when B reties] sngle s ramed
Trogore Ut Ficanlt. Thiai SShiciral anghi wiark nol sien 10 Be Pelalsg 0o B
Troem the Pypotkesic. Thereafi e when we processed Cnio a

= r - il it sireamined dhape choe I The SCius S pe snd Hhi Bspediment was

|“I:m g Ange whe- T wrgn e et Fh oe Fhm.-h"u‘ ik gremer et s b
DOl - Seb i1 i Oofriddbieed e thas 509 o milines shige off dhes iy 5
e Baest.

From the results, the moal lfting powser was ohtained By the
ibnparnbres proceviesy of [ abapd of e wing of O Theoslone, i0 can
b naied thait this wing b elfeciee in shomerdng the rurmssy s
improwing Tued effickency

This nisrEet of eeperament s irial 5 wmal the soone S0 swas
acrurate 20§ may be pol conirol experiment, &'y diffioglt bo read the
s beoaune A' shaky.
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Possibility of electricity storage method for the 21st century

group 05
Ojaki Aol  Nakajima Tsubasa Maehara Kousuke  Yamagami Soushi

Aiming o realize medium-scale livestock electricty using potential enengy.

Energy is stored in the order of gravity <atmospheric pressure <magnetic force <ealectrostatic force

Method

(1} L Atmospheric pressure: Push out the syringe to create a vacuum inside the syringe, and in that state, pull

the syringe with a spring scale o measure the pulling force,
Ztagnetic force: One magnet i fived, and only a spring is attached to the other magnet to measure the

force immediately before leaving.
[FElectrostatic force: Charges two metal plates, fixes one metal plate, attaches only a spring to the other

mvetal plate, and measured the force immediately before beaving.
[#}Cormpare the magnitude of force and enengy density,

Fns -
I-\! .I l g‘

Energy was stored & hypathesized until gravity €atmodgheric predune <magnetic force.

However, electrostatic force could not store energy.
L § Ml ] ol o
PR, eSS ol
H : ...'. |
l : ] ot |
. gy | -
(+ ]} i w fa A S w n . — |
L—: W i
L

el Lerd ) Eopm g Ll

Consideration
Armaspheric pressure can easily obtain a strong force, but i s not realistic because it is diffeoult to maintakn a

yaRCuum,
Magnetic foree i not realistic becawse the stored energy decreases a4 the distance increases.

The electrostatic force cannot be considered as a point charge In a capacitor, and Coulemb's Law does not hold.
Furthormore, it was thought that energy was not stored because the metal plate was discharged to air and

contact olsjects.
Future autloak
From this research, it can be said that it is possible o store more energy by using atmospheric pressure and

magnetic force instead of gravity,
Furthermore, if the size of the metal plate is made as srmall as possible and electrostatic foroe is wsed wsing a

substance that is difficult to discharge, it is considered possible to generate medium-scale power generation using
potential energy, which is 'I:l:-l:l'lnil::l|l||l asy at low cast.

Referance
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The Rise Of Namba Walker
Is namba walking efficient?

Group 6

Taiki Imamiya Tomonori lwasaki Kazuya Kobayash Soichirc Hosoda HKota Sumigaki

Abstract

Barmis-walking in 4 lapanew ancient walkng shyls and 15 3wy of walking with the right hand and fool moving lorward at the same
Niene. The putpcsin of Dhis study is shivwing That marmba-walideg is an elfciest walking wybe ssd making it uselul in daiy e, We

Annifed on the dileence of scoeberation between genersl walking snd namba-walking and meaired & wabh a BB timer in onder 3o
figure cut proguldon, Ar & result, the sooeleration and peopuition sre Lenger Than Bose of penesd walking. 'We are poing o scamine
i ditied ifed o MEredTieiT D rwaen gineial sabng o nambs wilking. For o e, pich, #0s, S moyveiment of pehis.

Mamnmba walking s a Japaneie ancend wallkeng stike ared i5 o way
of walleing with ik right Rand and Toot moving Torwared ai the
wami time. 1 is said 1o be mone efficdent walking style than
peneral walking $tyle. However, we B2 the moving swikward
b we BEtually walled vith namba walking. We wondarsd
wihaf the difterent i betwseen namba wallieg and genaral
witlking. and why It = said to be efficent.

Making clese difference of how bo move our body or
il sHon B tvain iersral walking s namia waking,
Anad eagemining The soenn 1hat we can maim 1he most of
namba walicing im a dally e,

A Sluidy of Japanede “Walking Style”
i ke
He advocated that moving of ramba waliing was passed
down o sumo, kersda, #rd jodo , snd it waes baee of

lapanede prrrical aperahity.

G 1) Anabysis by REd Eemar Sl
‘W attached recording tape theough the l:'

RBI tirrser 10 couf waist aned meature sooelerstion B

and spied, We compared the diflerence in ,

mavement beteeen namba waliing and general

walking from these data.

(2} Anapplication to anakze the moving of

FURENg
We compared the difference between

each of the walking by using *Runmetna” ta
mepiune the detsld of mpeng

arreiErabam

".'.‘:f“’ EA e T

.......

- :i.-u.u'lnlmmun emit

e ket

Th figare alerve B a graph of an stoeletation duting walking, == 8 can
B e That i 1he vertical walue is e an 0 is decsierating . i1 it s
grester than 0, 1 in scelerating,

dvwrage ol RER
scrmlaration
Geveral 113 1930
Mamha gy 1GE

i ML i wrstSering from e sverape value

[sbepdrman] [m] poateriar of (motion | fatation
| | {tancus]” | |fom} " ]
ﬁtﬂ-ll'll 153 | 1.31 | 0.4 11.1 16.2
167 | 143 | oa 106 | 229
Wertical motisn
|mmnnlwm Tt Sl g rmerical b O
The sradler numenkcal value,
te moee statibe i is. il A4 it ol By tiecem
ik Bsunging.
Pelvic rotation
= The bigger namerical valee, the
4 itranger maving with ais pelbei
rotation.

= Thee pitch of nemba walking is a little faster han that of
general walking. The viride of nambs walkicg i3 longer thin thet
of genaral walking by 10 om,
= the inclination posterior namba walking is smaller tham that of
general walking. So the ads of owr body is itable
= gettivg deprecsed of namba walking is smaller than that of
general walking by about 5 mm. 50w Ccan SUppRess
conssmption of our energy.

“ the rotaticen of peivisof mamba walking & bigger than that of
general waling by about 5° S0 we make 3 powerful move
accompanted by rotation the pebeis.

* Ag regards average of an acceleration nambas walideg is
superior to general walking , So % can be said that &
propuition of nemba walking i bigger than that of peneral
walking by uiing the equation of moticn,

* Alzo, compared namba walking with general walking in
RMS thest shares: the dispersion of an acceleration ,nemba
walking i smaller than general walking .50 the power
apphied for the back is small and it s stabie way 1o walking.

* For thess thirgs, namba walking & more efficient walking
sbyle than penersl walking.

Acceleration of e 1o 168 i penessl walling wai Lige . We
1hoight 1Pds was Deat s vwe watk by uing our body Hke springs
{3 e ofher hand, nembs walking is probuabily gocd af repesting
This ravefrenl becaus il & aabi way ol walking with e
st s,

Proim naosy oo, wie'd Bk B0 find the characteraaics ol sdmita
wralking focusing on inslanlansou power and endutence

Han

Lonce

on e iy e of ImaEs. b oo
Toraba/Tar] e Ha—gr kel vy o ey
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The relationship between soil properties and liquefaction
~ Solving the Mystery of Liquefaction ~

Group 7
Ueda Koisho,Nishihara Taisho,Mivra Hiromu, Masuwi Youtaro

ABSIACE 11, curpose of this stidy 1 to undertand the relsticaship between soll properties and iquetaction, The snd in the
sandbos on th ground was divided inia thees lvels by size, Wie then placed each typs of sand I a test tube and sxaeninad
the movement of the grains de ion the depth of the sand and the frequency of shaking. (1] The shaliower the sand,
the more sand wid Shakend 2 [The higher the vibration frequency, the more sand was shaken, [ENG regulaity was Sound
B#tvrren the side of The wand and the depth of 1R oscillating ranpe {3TWhen sard al two diffener sizes wirs mised and
whaken, the langer sand separaked ot the tap. This studyy has showen That Byuslaction varied with grase thape but was nat

regular.

Thens if: ey fdfural daailes i Jasas Aohg Bah, B
earthouans causes @ i of daraps. Theredon we decded o foous

m The chircive n e dnosen T cordstoss unde skef
gt g tezn i bordy 1o e, For endrrpie, v vl B dred ol
Dl gt ke b v e ey e Q0 el Phat gt o the parad
changed, snd o st doe the wnd o Biely b lqueky,
Turlhermoer, @ mart 1o linsd oof how mach waler Wdhoid be
i with | e il Ly P of gl

F B The Frured e ud ol s friess elriockng eith gich olf
LT TR gl Lot Joaina] o Thak ITeTepd EsbTaibn SRg @0 danid iieb s Thel frosirsd siabls
inhas prossged bestow che water table, thee spad s betassn the Lncy s
Filled| with witer n e ground Selow the prosnd swfsce, B o pecin

o] wepie®s Thalt el s i Flad] wilh il Vel IBE Ciuried by
ey Thafuahesy g BPEosEl POt TheE Congaeg The el g
teempararidy loas ther sngagemend with pach other sad feome B s
by niudge with nobfung (o pepport 1heen . When b ool corelsan e
i ba thi 3hoch of 1hibaag e Esuedeton b e by Lo cecwr Har n
WA Chid T S TPl i ng, Soplrde foii i T s BT il
R TS R W e 00 el Daraend ey Ting 10 Ciog
wtay thakien ard mwier Serch iz 1sep ok

I1]

n (1) Put 5 com of sand of theee difrent sies inko @ iest hute. (Tha
s g diyidosd by @ sieree: amall O 250050, mediom: 050-1.0,
large: 1530
3} el v el Skl Copnidnng the sared wilh @ ruiosr that shabes
T Bet i Wil B volage o BO Y.
[3} Exarire o dopth of Fa shaking sand from e surtace:

[2]

[ 4} Py 0501 0 mwry e e buiness o heigivis of & 5. and 6
om, reapachvedy.

[} elion thy b fube contanng the sand with @ miner that shakes
e bEd L i SR 0 TEY

13| Enmrrdras dhan denih of tee shaiing sind froem e sodace.

|1} i) By ol S Bheeed Bype o mindd meed e Bhiee i & s
e i i wdhurmet O 101, Tt Pasigiht of e ol houbd be 5 o
{2 Ml vy Gl Rk pienmning b sarad wilth @ mdeer that shakoes
T toeid hiba k. voBage of BV

[3} Examares the dogth of o ahaking sand from he sudecs

1&]

1 ¥} Thiee bypes of sand graing of different sares werg placed g
o] tutss ot @ hosgil of 8 o=, and wter wal #Sded 15 the kuba in
e Srferest Tl e, Do i Sk weilh woll, sd Tha
el bl Wil ETETHETRD W WA

[} hebim Ehy bl Suibsr confaining ther sl wilh @ micer that shadoes
e ted uba af ik volage of B0V

|3} Exmfrare The daidh dnd eSpearetes o the ihikang wand Fom
e sarliese

u aF~ 0S~L3 Li—~Ed
resus [1] —d

= |40

40 30 40

“g [2]%= a0 50 &0

Langi= h.ﬁ

[3] 5 and medium:  the big ones separated on top

Beg and small: the big ones separwied on tom
Weskiim and small - the misdum ones separated on 10

L+ R il el il

b el intal el B Bl A i B0
e -om

! L 1] e TTL L P PEE
k- =@ =05

el gl Raat g OLJR b i B
e L] —OUE

{1]5ince no regulanty wis foursd between the sipe of the
gand ared the depth of the vibrating sand, the degtn ol th
yibrating sand i relaled to faciors other Tham the sipe af
Eha gand

(2} Tha langer thae width of thie sand, the greater tha
pressure on the sand befow and the less the sand shook,
1 thae shillower the sand, the mose sand shook

£ 3] Whaee thae sand was shaken, Eha frglier iard enered
Ehe space crested by the shaking, ard 1he lamger sand was
deiven upward, 30 when the two diffemrent sieed of sand
e mimed a5 shakes, the lEger wand feparated on o
48 | 'Wiaeen tha samd wasrs hall waetted, The srmalier sand had a
larger surfaoe area ard 1herefomne a arger surface lersion.
Thevialore, (aby The dmaledl Sand solidilied wilkaul
farming & column. Howmer, whan the sand was immersed
inowader, the surface tension disappeared and all sizes of
sand moved i The Lams wy

Whaen the surface ol the sand s wes, surface tension acts
on The liquefaction. and the larger the surface ansa, the
e e liquelfaction is mitigated, but ot when the sand
i Imrsrsd im Valer
Bsciauia A o shiakes with @ brsl fubas rdoe’, & o ok Soisl e B mprodut s
AT el AL wrhelh e ] P i L] ol e bt
wltheddi
e coeld not pregary wurtabies Lend Ba bncw ihe relaborabig brimsen
it i bl i i iy

M' R B, SRS e, e,

B o e, g e (i O N e T L D
i3 lpdl

L] ¢ LHk.
hastsn e ieSS M R eaer U0 4. sl
Sl Ui gy - WihipEtig




The best Daniell cell

Group 08

Takeaki Yokoyarma Kei lsobe Hisasi Minagawa Masato ito

W triesd b conveart the Darell codl from 8 primary battery 1o 8 secondary batlery. To achetve this, we tesbed the influences of
difierent conditions, The change in the concentration of the sa bridge didn't have a large efiect on the slectromctive force., In
the experiment where we checked the concenbration of electrolyle, the deeper the CuS0, is, or the thinnes the ZnS0, s, the
sironger the eleciromotive force 5. In owr fulure ressanch, we woulkd boe B0 find the way 1o overcome e power shosage of
Daniall coll ard the way that deposited Sn can function as electrodes again,

A Dafvel batefy i @ batwty irade by amering & 5ne plite and &
Copper plate i 8 2ing Sufane solstion and & copper sutlaie
sorigtion, respeci ety seperated by a cellophane membrane or &
nail bincdpe, 20 Shat 18 fins Sate i the snocde and B coppee
plale b the sncde . ARhough nedler prmacy o iecondany
baniesies are descrbed o peninooks, anme ielerenoss refel o
Eraem as primay batteries becsse the solutions ars maed s
crral be charped. There waid ahic s study that conchaied that
U @ T B friveniied the Rolutise Froem Maming and that B
warl @ giboriliey hatnery

Froam shese studies, we deChied 10 Condu D o
experimeris and obsain deisled data This was Because we did
rial kndre e rach The soletion would mic e i deed i
ik, and wir Thisght s ooubd e neats Thie Bmoednt of chae g
by devising e stnactire of Thas bamesy.

I abireed %o find cut whid kind of efsct it would Bawve by
changing Ihe condiions when maiking @ Dinks oel, and ta mike
1 &8 @by ik periaiide B0 Recdians the dxperrne of i Dl
el gt schosl.

Prior research

Using a2 oeflophane Sim, conmect the cithode o he copper
Psbe, pprnesl the arosie 1o Bra g pate, cauye Dre reeena
Fearron of e Daeie cel, Snd Bl 1o Suie & seiomiliey
BuarTEry, Jelenring 10 Che referencet

Expatimit (1] © Tin preciplanion sxpetiman

Elecyrokyre Samd of O 10mend Al 2enc sufn e soducon wirkh o copper plane
a5 thee cathende ynd & e plate 35 the anode, and cbaerve the ping
precpiabion, AL Bt time, Seml, 15md, 3%me, $0ml, 4 (e, S0mi end
LT

Expariment | 2] Comparion of bwo bypes of batierses

‘We wil pompare the cpput of » batbery tning 3 celiophare
Eimibsing and & Baflpfy ubng & st bridge, 'We will compang the
WOICAPE Sfvd CUNERD SEN0E D waliees gy changs cver Hme, wE asn
erdasLned them afuer 15 minutes

Result
Salt bridge  Woltape 108y 1.
Correrd  1.00mmA LESmma,
Cefophane Voltage LGV L10%
it e

B2 Smimd,

Thi mour of wislsar  Dansiy of InS0, Priipltation of In

|malil}
smi h g

Echaced
LS rs*aod Eded
g | Edhaced
La*go Edced
Li*aod Edaced
g Mol edyred

§5EE

Consideration

LNt & thodght that the metal precipitated bergoind the oeliophane
Bl becawne the volage was sppled bo speed up the neaction of fhe
diachacpe. If the woitage i3 too high or e churging Bme i 500 long
it relsl sani will pendlias h cillophiasd Tim, 1T 1he valtige i
Eipbeard 50 that het feaction of dichadps SIoues, Hinc will b onized
e dbssoived imin the sauecds solution, and copper will be
et el

|2} Some B Ena e e 1he cebaphane membrass.| 2] Some
2inc ks pereaate the celiophane Rilm

[} charging v itated, copper onioes and fine precipitate.

[} Same copper ke perreaie 1he celiophane fibs snd oeecpitace
on b pine plafte

[Sh Evan il the valtige b apgled again 10 i0ar the dichatpe fraction.
@ LONUTETN O 2N GO preferentidly and COpREr FERENL o
e plabe wihout ioniatagn.

Canclusion

Finc can be deposied by elecimobyss 50 it is possible oo recover the
battery

Hiswiirelt | iy Fralal Sna e Berdds The eabapiuts mambietc
making @ iImpossicie o 1epeatedly dacharge and charge The bamery
Appihying 3 voRage 1o cause & dhcharge resctaon and then relabedly
recharging The battery i nok 3 suftsble method of werfication becawne
i very SfMinesd bom a reluisl dachinge ilustsn

Research question

ding iora: could e depoiited by pansing elecknorty, bul pnc dd mok refurn
1 The placinoe plade. 15 7 G Adl bicorme @ detofdeny baftery. | want 15
sl absaair b 30 FEten it Do thi plate.

I the Experive uding the Sait bridge, Che netistanos of ot salt Dridge
Wy 0o preat, ehich hindersd the evperment.

Reference

FENE EROEAR
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Elucidation of sparklars by focusing on the burning process
- Sparkler -

Group 09

Issei Inui, Taku Matsuoka, Sota Makal, Syunsuke Nakata

Im this research , we made sparkbers by oursetves and drdded the combustion process into four stages to examine the
rabe of each componant of the explashve and the conditions. of combustion. Explosives commmonly used in sparklen
are pobassium nitrete, potassivm chloride, sulur, inon powdier, and carBon. A control e peri men] was conducted to

Abﬂfrﬂﬂl IriRligate thee rale of eaih companent, Then, in arder 1o Eaming the Sermbuilion eanditsang, the digtsibaiss af the
explosive im the papser, the type and winding method of the paper used, the weather, eic. were changed. Compared
to commercially avalable sparkiers, the fire balls created Back stabiiity. Therefore, the goal is make it possible to foem
a Tire ball i a stabie manner, and o creabe a sparkies that wlilizes the lame resction.

Surrormst b Brweniin | Fidrwmii i spiribe |1 bunah i iodeid
Bitawiiis Bl v v Paivld bbdf B COMSI] SRarhiel e Thoughr that
et L T F O LR, A DOl 0 b enatn, B Wt dee ke 1
sty 7 arih hagh ergecirtaaan methe procee | rancrd thst imeng ol
Lpuethery Dorirowd on et ind deccked i anpiore the barmung procet

Furpose

Eiupindns oF rar B reng praoaiiss od spaihieds
' Rt of sag® muneripl ol gampgwey | CHDDUSC Fe KO )
+ Rt o e W B e of punpoesds | maa g
* CeirEufon of guneowder | ehere ard bow the pungowser npofn
e frwaoria
Pt fulalde e wiaggerg fonionley | 0Raeid ol padei
o ) B0 e oF gape 10 wenp, SSrengrh of arappeng |

Previows resgarch

A e B sy Ly e Gradharie Sohod o Engiree . The
Wby of Toioy, “Soariiens The Secred of Beduty B Revea bl Srmpiens
Gt w0 eaghl rmea b 8 chad oo FoeT perer repcie npark 8 onkor
perular io nperifen. ke coior deveioped by Back bogy mcirion, and
ihora e v Sl Bedutd ol smarklieri gre made by Them A S0 peed,
o quribz e whethet o aaid b pouadie 1o dreate w aparhle 1R im
ot i [Eahalnd By [P LIPS FEBDT A @] DTN 10 ey &

For o rarprewrded a rdouie of 0L S0 Fe il ba caligraply red o
vl bserve it

(Thrge U PRagent OF The su iR W repeas Hhel (onnacl aperimens o
mrerprigaie o rote of sach musleis of o eiploche

- imrilgate by cha=mgpeg condston wich an panpesden delriscbon mas

pazer wemding i hed, el Rardesrl

Hpagori aead Lpleia dliery

Egepment ved EWOALS T R OC] mgriar, per ke pape] 1 O0m lengih

Thrmi| phereorer BEGrGE. CoaTeTHE Dy avadabls paEUer match
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Consideration
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Fupd o Can e e reacton aell arad ok onee e weateEnd the
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Research on damage to hair

Group 10

Kiyomizu Aoi Morita Kurumi Yoshiga Ririko Shiga Momomi Toda Kayo Hashida Fuka

Abstract

According 1o & queRticnnaine, aboul beventy percent ol iudens in Memoyamna high schoal are concernsd abaut their hair, Marny of
them ane woried about damage caused by hair straighiendss on hair drpers. We tested the effects of heat, Bleach and hypochlonous
acld ‘We also obaerved the state of the outicle wsing a microscope. We found that hair was not damaged by heating and bleaching
hair very much, but aur hair was damaged from hypechlorous ackd, witich is 10tGmes the corcentration of & normal pocd. Cin the
cthar hand, we fownd Chat we can uwie the top cot indtead of the fump methad,

Wit wanied b know how desuged cur har neer 8 us, in sddfios,
P i S DS RE ABG thi digies of damiags, iU dasan" Fisr.
Sy e thaought i we can visually review the degree of damage, it may
b unefil for g lwes.

T bt Dl i O baad dlaimages s estabsh & wimphs winy 1o
emaming the demage lesel of the hair

Wi conchafted & queibannaing Lageled sidoed year Momdyama
By scheeend Wiubenital 32T ) vo kfwtey wha thisy phink slodit 1he caiis
o odir hasr troubies. Sfter that, we decided 1o ieweat b about That
ogr Bair irgdy be damaged because of "HEAT", *DLEARCHT and
SHPECHLCEOLES ACID®, [Ehese werne bused) on the ity of Thiv
vy Ak, The number of Hudesty who anvee el than Thisy Baee
i Broubkes was Y30 708 of 1he total )

method

el | hair sbaghienar] -

‘W replaced 10 bimes (for 10 days| 1o kst 3 bundle of % hain for s
weconds by 90°C snd 180 hair ttraighiener.

.-_uu_-\.

for bk aeerd o Bar' aCcoiding 1o Thee M e

< el i

The chiceine comcentrabion actualy comanesd in the water of ha pool s
aburat 0L dppes 1o about 1.Oppen Thavelors we icaked out haif in 1 .Oppm
Py b oun ared and J0pps one which & D0 e of dharl, and cook
st e ik afvew 1,7 48,16 das.

‘W practiced & method callesd sumg miethod shen olrersing.

< hypochlormn acid >

Thar Baiir which we inaked n 10ppm hypochlorma scid for & daya hardly
changed but B oulick worfads Nloated alver Bdays, 16dayi. The Bar which
shaleed in 1.Op@m o 150wy dide't chasge.

We Laced bwn difTioulees in advancing the esperiment. One n délioaty of
colecting hair because theee is COVID- 19 The otber is the yusp method
A TR e D e Trichd L it L WA ity 1. 50 e
warbed to wonder @ we oold observe something emare Tamibar,
aatimmatiee meperimand of Bhe wrmp meod>
We Bowmnad previcas shedies uiing plue instead, but with The folkwing
i anLajs:
1, Thse Bpiekd & U @nd doesn’t spesd.

[ can't obeeree it 88 a high magrilication ol an cpbcal mboosoopss. )
2. 0% hand 1n iy,

[k i @ bt ol gl Lakin 5 long )
3, Bubiies oo oUL Of e S Tae whis diked.

[bibtdes are incorrmient for ohservation |

s

CORSIET AN

Ereird I b Bab i Sl he00bonig imilih ks Tisbd, GUT hildr disds't ot
damages. Therefore, oo Fak B corddered Do be sinonger than we
Ehoraght, (n ihe other hand, alter applying 10ppm bypochlcron scad
fior weveral dayi, There was a clesr damage, i fact, hower,
Iypodhledoi bkl i b posl i 150, 45 A chn B b IRl saleiag e
P ranely damages o hai 1S oul That our hasr i less
wncepiible bo damage., By the wary. a quick-drying nall polink b cheap,
can wpredd hinky, deled guicksy, and han no ax Bubbles, Therefore we
Eheagh that it could be died a5 b dalabilate Tof [he wimp welulion

‘e damagesd io oo hair only on one cond&ion, 1o we will do addéonst
expimn bl under muiBiphs slluations, in sddition, we couldn’t dign The
crgtimal halr srate, we will wis cnly ol peraon’s hair

relarancss

= Resegrch an damaged hair
= Arieanch abcsal hai pain




Group 11

- W st esnineg i etylene spapones which g publehad on
Rtk dnd L widermed, Bud, sewry espesiescrs adool § weeie sl

éacby. ard rilheiyg] imrs] mionait

Wi e |0 g Sl uPylete reafainey waad Sl Thal's

s we wondeted how 10 response of monooos

E tyene: in g Bormone of planty which & producod By spples,

Eanan and] prsschy Moo essanch shiea Sl sylens sch o

nggrem gl prbgn e govelh of plard sprouts, B | pesiis s

i oy el

Cur Bypeimds s thal sondersbdedons e s sncapiitls 1o
allrdeng. AS lofg i siylord & & phasl hosson, i o hough! thal e
SCTa R DS IOk O Thophviadiem o Manaehyindina,
vy, mara onoonfybedires wes nod Lised in revioet st
v oy denbhylecioms wrm umed, monoortgiedom. s ofecied by
wihybens, et Thoy miv rod oo olleciod than deobfiedom, | made s
LT

- The rapma of i reserch = o nivesl Bal spime negonies ol
mahsdils ot o malde planls which can Wiand Wi wesd ard
wieCh v T e e i LT TR ey,

- 1) Experenend in compare siiyhens reapores yning agiies

Bt agwval weis v i chisribpleadenm, eeky avd dhiva in
v, B Bl B sourced of Eivlend. TD Sratts T
diterenoe i Eroewth dus e B diffesence n ethwberne feeding
worisar, L) do nof pee apples, lor T drm, (7 pree apples o T dayn
(4] gove apples foe the et A days asd gen Them lor the mmadning 1
ey, 2] v igiplens fow The Beill & direl. Tha paperisenl was
omrdipchi uader B o condiiodm ol garg omd nol gang le Be
T 3 ey
v gerkgEtarn, B coraifons of T plants. iaed ey gupement see
“ghon bme to permisation”, “genmenshan misbie fos e emgeoahes
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Ethylene Responses in Plants
Comparison between Monocots and Dicots.

Rinka Kido, Savano Kubo, Shizuru Takeuchi, Honoka Aoki, Satomi Eshibe

Abstract  This s the research sbout the difference of the ethylans response between monocots and dicots. Previous
research shovws that etyfene acts o suppress and enlange the growdh of plan spouts. We used appdes to produce
ethylana. Also, we changed tha conditions of ghing plants athylene and compared them. Bogh growth inhikstion and
hyprtropky eHects wing obsarosd whien wis usid deots, Howear, affects of grosth inhibation waee abssned, but
effects of hypetrophy were nol able 9 be confirmed with the rabed eyes when we used monooats. Therefore it can
be =aid that we wene abie to cbeane remarkable ethylens scton in monocols.
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The Potential Of Spider Thread

Group 12
Kurata Amane, Shimada Haruka, Sugahara Sota, Nakazawa Yudai, Hattori Jun

The objective of this study is to make an environmentally friendly bag made of spider's thread. We applied force to the
thread in different directions and measured that with a feroe sender, We tested diverse conditions to make a pouch made
of spader's thread; especially dwrability and tension. The measured value was approximately 005N per thread, it was
small, but changing the way of twisting the thread made it higher so the durability was increased, too. Others also
shirwed simialar figures. This study has shown that we will be able to praduce an enviranmentally friendly bag.
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~Self-Awareness of FISH~

Groupl3

Araga Takeshi, Uratsuji Hayato, Sugimura Shion, Horie Ryohel, Yanagi Gin'ichi

This experiment aims ba resalve the question whether fish have the ability of mirros sell-necogrifion | b recogniize ther awn
PidFes image Bs theirsales. We separated & Fah tank wilo (o spases with & miror plate, pul & sseel ish inks sach spacs,
and phisarved them for about 15 days. After that, e dad the same expariment with an acrylic plate, Bath seaet fish we used
were 5o lesritorial that when they found another individual nearby, they got very aggressive. In the video of the eaperiment,
the sweel fish became less aggredsine on the miror plate condilich. According to the resull, we cannel necessadly say thal
swil fish recognize their own meror image jist as anothar individizal, but someshing else,
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The reproduction model experiment of the formation and
weathering of igneous rock

Group 14

Takeuchi Yu, Matsumoto Seitaro, Kusumolo Soichire, Watanabe Yute, Tabara Yuto, Yoneda Tatsuki

Abstract

Chif @i with this remssrch was 10 Tore aeed waalher grecos iack useng Fe feproducion model axpaimant Predious sxperirsnts
formed only single and - monochiomabe crysials bt aatural rock is comprised of many kinds of materials. W hough using this
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Do we really have any friends in the galaxy?
~Search for the new possibility ~

Group 15

Kousuke Yamamasuy Shota Tanaka Ak Misumi  Fsamn Yamamoto
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Can we live on Mars?

—The first step towards agriculture on Mars—
Group 16
Miyu Anda, Honoka Cicada, Haruks Stimizu, Nifka Tszjioka, Koveks Matsumers

Abstract

In thiz experiment, we studied whether we can gros plants in the emaronment of kears. Under the stmospheric pressure of Mars,
WE prew pEs sprouts in the decomprestor 1o investigate whather plants can growe 'We Townd that they don't grow in this condition.
Miwt, Wi fade & fegedith simolating the turface of Mar and griw radich, while companang 1he regalith growth with normal 10
[Erowah. The result is that both of them germinated. Also, the Mars regolth germinated slowly. We suspsct that the Bars regalith has
less growth power than the earth soll regolith. 5o, we need o adjust the pH and add nutrients o the Mars regolith from now on.
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