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Abstract

We wanted to deepen our research from when we were in elementary school, so we studied
the dilatancy phenomenon. We investigated the viscosity of the fluid where the dilatancy
phenomenon was observed. As a result, it was found that the viscosity differs depending on the
combination of solvent and solute. It is considered that the cause is that the shape and size of
the solute particles are different. The experimental results were uneven, so we will reduce

manual operations from the next experiment.
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We studied the Mpemba effect. The Mpemba effect is shorter for me than for cold water. The
reason we decided to do this research was because we are interested in phenomena that
would overturn common sense. In previous studies, beads also showed the Mpemba effect.
It was also found that the temperature unevenness had an effect. If the temperature
unevenness is small, the Mpemba effect may not occur easily. In experiment (1), two test
tubes containing distilled water are immersed in ice water. As a result, hot water became 0
degrees earlier. In experiment (2), change to a petri dish to reduce temperature unevenness.
The future prospect is to experiment using a freezer using a test tube and a petri dish.
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Abstract

“Rare sugar” is traces of sugar which exists in the natural world. There are various types of rare
sugar. Each rare sugar has a different structure. We gave some kinds of rare sugar to white radish
sprouts. We've examined how each rare sugar had influence on the growth of the plants.

EI==—R

1

BR
SRUTHEERSAE Yick b e, 2015 EROBIILEONS
FOMADOBANT 70 BATHY, 2060 | 1 o= 2 757
IR 100 BN/ D L FGAEN TN D, e = e — =
?‘Zﬁ‘@%fﬁ%ﬂﬁgﬁiﬁﬁfﬁ%% =Y Wﬁ Lipo 0 8% (266) 0 |- > BE  (266)

@
12K

TEY, 5% b ZOREDHK EELBND, | | =i @ .
ENICER T2 &, AEREOUECRAE | | oz a0 | S e
i ikEoNsE, EREORSSCE | e |

—es

D 2060 FEIZIIEEM LR 38% A2 D LU P
9, SRS LTRSS TN D, ® w2 ®

FrHZEFETIT 2018 4RI S Talh bR Ll ™ 2\

34.8% L THY, ENT2HEEITH | o s o
EE7R>TWD, FDi=8H 2010 4£2 Hnb 5 fea e s

TAA—ORFERFIE YICBOMAT | ol

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2060 2060
()

444444

1960 1960 1970 1980 1980 2000 2010 2020 2030 2040 2050 2060
()

BV, BHEDL MERRFOEMIIAT 7ok

BERE L A TER OIEtE | ATULEE L 72> TN D, 1. EROBIHLEOHS " STTERSIHREE (@R &Y

®1. EEFRAISEEEOHRS

SR 30 4E(2018) ( 20195, £24F - 4R/ )
BAD (FA) | 65 EAD (FA) | @R (%) somi som. =100mL 200mL
FRFEI 981 357 36.4 goomL  wiL
A 706 245 34.8 s i:; i |
i 080 231 34.0 2 a0 ! -
) SHTTEAESIRREE (S &b I ¥ ’ i
15~19%%8 35. | '

2 E E,‘] . . - 20~29&%8 3?.2 : | i 5
fEREEHZ LB T A7 OITB & DV ORAYE | 30~40a2 a7 ) P
LVSTNHERIER LB L L7n\ MM A TS | 50-6em B e 0
FILAEETHD, O LN ERERESRE | T s | e

BRI EO RIS EIERO T & LT, HEl | 15-10mx 77, -
RUILHDEN N & D R THMEOREN DR, | 207208 o g S
(ZHER L7z, LML, 2019 i CRI40% (X 2) | so-same 45.3|. : E s
DAR T HOBEEYEETH S 200mL A7z LT | 65~79m% | . %80, it
I/ \fcﬁl/ N\ 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

ZITHAE TV —ARTAET D EICL-T
FFOIEOMMERNC /2D Z TNz, EHRFE I
UILAPE S R, FBEERA NS 65 DTl
WinEEZ T,

2. HEF 50185 YDERAE
Y —REEAN J S0, SR HRICEET S RETHRME (2019) LY




3 A&

(1) 7V—=RFIA4FHoRLEFIE

O &EOTSL— 38T
3z 1L 9o, AEF3L
2 LAILD,

©@ =|ANE—30~40CI2H
L TEZES & &AL,
13Pa DXL TR EH
HEIEDH,

® FL—nE :ntm
ZH#) 30°C T L K5y
FHELLTT 5,

E3. FERL=7Y—
RAES145,

2 FHr1

O Z7V—XKF7A443.16g124°C « 20°C + 55°CD
JKIEIK 107mL 23 LA D,

@ AFLIYT 16g 126 FIREDIREEZFRE LAk
JE/K 140mL &3 LAALD,

@ FNENOWRT DT ZBIE LT-BRERL, &
0 SO, Bk T 5,

(3) ZFEBRI

O FHHTHH—FOEELZRET S,

@ 20CHA AL 538K 33.5nl A>T —T—
6 OHEL, 7U—XRIA4F.5.0g LT
kU 7 4 (0g, 0. 25g, 0. 50g, 0. 75g, 1. 00g, 2. 50g) %
BE- b O~ LAND, '

@ 30 RO < JRAET-1% CERAMIC
HOT STIRRER b CIREZ{E-7-
F % 500rpm T4 AT
N

@ B URE T—E i L
AT 24 R S 5,

® FIRSETT—P OB EAH
EL, ML &R 5,

4. CERAMIC
HOT STIRRER

(4) BRI %7 X /FRaa A Re 252

O HHTLH—POEEAZMET S,

@ 20°COA A 2ZHK 33.5ml BA-T=E —w—
Z6 OHEL, 7V —X 7 A45L5. 0g LIRS
3 /W% (0g, 0.83g, 1. 67g, 2. 50g, 3. 33g, 8. 33g) %5
BET=H O~ LAND,

@ 30 POl < A7~ CERAMIC HOT STRRER EC
1R 2~ 7= F £ 500rpm T4 S5 EEEZ1T 9,
@ R UTRIEE T —E A~ LT 24 BRE
XD,

B I
BAEHT D,

H—EBOEEZWEL, KEMOE

(5) FEBRIV

O FHTLH—FPOEELZRET 5,

@ 20°COA AL 23K 33.65ml MNA-T-E—h—
ZAOMEL, 7V—XRFRI7A44F,5.0g &L
F% (0g+0.116g * 0. 193g + 0.389g) A IEEH

DETZH DO~ LAILD,

@) 30 FOfE#EE < 1EAE7-1% CERAMIC HOT STIRRER [T
IRE 2> 7= £ F 500rpm T4 /MR Z1T 9,
@ B LR E D —E~FLANT 24 B

XD,
& HEREIEH
BEFENT 5,

4 H#ER
(1) FHr1
TSR, M AT T2 T2 DK~V
FF &N R BT, AF AI N7 154°C
20°C « 55°CO EDIRETHIRIF =0, 7V —X R
T A HFFUL B COLAE T LA 72 o7,

—EOEEERIE L, REMOE

(2) =B
F£2. ZBEICEITAKEK~DBITA

4°C 20C 55C

TV —XRI A4 X X O
AF LI NT O O O
O T X w1

FREAWDE BN e b/ D 7o e DI3E L R U

T AWM L72WGAE CThoT-, £, HbT b
U 0 AOWIIEZHERL L T O TE-EM D
BHENEL e TND T ENTI-oT=,

&3. BILF D LERBYOERK

0 0.25 0.5 0.75 1 2.5
WAL F U T AOTEINE (g)

(3) BRI
M ODE &N VIR ST DIRRET 2/
M%ﬁmbﬁ“%AT&Oﬁoit,ﬁmfFJ
7 L EFRRICIREG T X BEOTRINEZHE° LT
< LOP}’LVC%WJ*@@E%%& {72 TNAHIZEMN

oI,



®a4. BATI/BEEZBHOER

% 6 "
2

L7

e 4

S

()

0 025 05 075 1 2.5
7 BPolElT MY U ARIE (g)
(4) BV

PR D E B e &/ D 7o =D
0. 193¢ WM LT=3E Th -1,

XL FoE

®5. LIFUEERBYOERK

TTTT
-rF_l_F

1.2

e
o

(m) HEIRS SR

0.4
0.2
0
0 0.116 0.193 0.389
LyF oo (g)
5 EE
(1) BRI

O 4°C - 200CHOKTT7 Y =KX RTA4FLEENL
TR A LTSRN Ch D L B 2 7,

@ BT ORI i<”f%é7m7
VUNEENTWDEEXT-, 22T, aR L
O VKIRRIZITIS T D Vo 7 a7 ) ot
N, D LUTHIRITERY OBEHSI 729, #ik
TR U T LERINL TR %2 b9 5 38R 11 %
1To7=,

(2) FHrI
M S = 0 AL & o /R DS ERE LT 7=
BTN I YA A O 5 2L (L= = wube 7_710)(
RN EZ -, F2T, BT R U U LAEFED
ERE CTHLT 2/ BRETIN L TAT 5 & bk d
HEBM AT T>77,

(3) SEBRIN

O T BBERINT A Z S O E Ea N
MEEDERR RN EEZ T,

© BRI & FERMOMERAME 2, EIE AN
THZ L THREMOEREOTZ LixTE e
ST EnD, BREIZIZTTZ V—X NI A 4FH%
T < THEHIF W EE 2 T,

@ T, WINT 2WE % EMED D s
HADHHHAANANTEL L, T 5% i3 55285k
V&7 T, ZOFANTIE, ERRCT- & RiE A
VIt T 2l & CTh 5 mEHERRH Y, Zo
TERIC XY, BEMOEEL DL THHLTZ &
MTEXDHDOTITIRVINEEZ T,

(4) RV

O VT NIFEREMOE B ST HERRS
HEEZT,

@ EEYIHIE NG TN TEY, TOHE
WEDSHALAI T D LY F U 2N L2 & THAL
SN, FREWMOEEDRD LT DO TIEIRvwineES
2717

6 BFELEYE

AT, WINT 23UEAIOE BOREHA A2 D 2
& TR DE RN D D O EHN, 7 —
AR I A AU o725t 2 BT 72wy,

7 —X RT A 42T B /e S 2 57
2T ENTEIUSE, FIROAEK ULNFICADL
PPN ERRC BRI 72 EORBL FICBN T h, 5
FAMOENFFL A FRIEBINTE 5 Lo 12k n &5
2TV 5,

7 SEM
D R (2018)  MBFocERERMESAE (AW ) htt
ps://www8. cao. go. jp/kourei/whitepaper/w-2019/html/zenbun/
sl_1 4. html - 2020427 A 10 H
2) JEAETEE (2020) [N 24ERREAEGSBAE https://w
ww. mhlw. go. jp/wp/hakusyo/kousei/19/d1/all. pdf - 2021 451 H
24 H
3) mE (2020) THA—OREERAFRMEHE GE44) | htt
ps://www. pref. kochi. 1g. jp/soshiki/131601/files/2020070900
046/file_202081931312_1.pdf + 2021 41 A 24 H
D —RAEREN T v (2019)  TRASEBIAFIE]  https://
www. j-milk. jp/report/trends/index. html * 2021 45 H 22 H
5) —HHREANT 202 (2015) Tl TOETM2 I L
D IR OZ & https://www. jmilk. jp/knowledge/nutr
ition/berohe0000000edv. html « 2020 457 A 10 H
6) —FENEN BAFZE WS (2010)  TRYyFLOTESE) https://w
ww. nyukyou. jp/dairy/index. php?rm=4&qa_id=439 « 2020 £ 7 H 1
0H
7) EE (2018) TRt DAT-EEOERE — eEORIC
H7p AT —) https://www. stat. go. jp/data/topics/topill35.
html + 202047 H 10 H
8) —fBAENA— VT V¥ o TSRS [T T A
https://www. orthomolecular. jp/nutrition/calcium/ « 2020 ££ 7
H10H



9) —MEHFENENT IV (2021) TEMEVNREDING T4 75
U —] https://www. j-milk. jp/findnew/chapter4/0401. html * 20
20491 H27TH

10) BoFHRRbCAH: (018)  TcERR(LF:)

11) ZHERERASH 2019) [EEAHEEEE V— L&
YRTFT 4 FEVT 1]

12) FEBUtRECEtE (2020) TAEVEF: Navi BERkHR53R 2020
13) FFAVED (1977) . ERLEFEEL . BREERRY, 10(2), 53-61.
14) BAGMEE Te~V ARy b (HEERAH) | https://wew.
e—healthnet. mhlw. go. jp/information/keywords/healthy—longe
vity 202141 H 24 H

8 Hiif
AWGEEATOICHTZD, RN OV TO/E
e 2 olommR TER T o & — RS HM
M J OF5 2 T K D IERLER L B ET,

9 1REELY
AR N N 2 N 17 o N B e o [ e 7
L U72WVESRE, S idFsai o o4, Zo3
BINT—L 720, TV —XRTA 5O
T ToFZED B E > Tz, ST A MG 7
U —X R I A 45050 L CHRIAMED 72 0T
IZ7ev ok B n, e ED TCWHE T, F
ENOBERSEZWEEE, TV =X RTAF
HOFMAME oG am> 2 &7 mrA 7
TAANDAFZR) FHRNETZENTE L, e
TN BRSNS AR E LV RET5I12T
EORMoT20, BT —42 8D 570258
B R Ut T 7o 80, W] 2 292 F85R1 ] B
B MATERITFFET RE R TH D, itz
BUTHIZOT TN AIEN LT, e L

R CIEET D ABF & 72> TUE LV,



AEIF (LD E)

B R ERRIK CRR AR R

~EERDIRFEZIR~

chid &Bth, Wit [F PEl &A N& :BA
Abstract

The purpose of the study was to elucidate how much the protective effect of saliva can reduce tooth
decalcification. Hypothesized by using the solubility product obtained by using the Tyndall
phenomenon, the relationship between the protective effect of saliva and decalcification of teeth will
be elucidated, leading to the prevention of tooth decay.
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Abstract

The purpose is to find out if there is a difference in solubility between different types of sugars. To find
out if changing the electrolyte would result in a decrease in solubility. We studied that the solubility
changes when sugar is added. We hypothesized that the number of hydroxy groups would change the
solubility. We added saturated CaClz solution to the saturated CuSOs solution mixed with sugar, made
a precipitate of CaSOs, suction-filtered it, dried it, and measured its mass.
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The purpose of this study is to extract yeast from plants and utilize it. We took samples in our neighborhood
and extracted yeast. From the results of microscopic observation, we found the characteristics of yeast from
maple and pine. In the gas generation experiment with these plants and dry yeast, gas generation was confirmed
from ubame-oak and Red pine. The yeast collected from the Japanese maple tree was used to make
bread, but it did not expand very much. This suggests that the yeast collected this time was not suitable
for bread making. In the future, we will start our experiments from the beginning.
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Abstract

The purpose of this study was to identify which species of ladybirds are most suitable for
aphid control. It was hypothesized that the most active species of ladybirds would have the
highest number of predations. Data was collected from the average number of aphids predated
by ladybirds within an hour. The most interesting result from the data was that the average
number of predators was higher for Seven-spot ladybird. The results supported our hypothesis.
Different spices of ladybirds would be likely to have different results, this experiment tested only
with Asian ladybird beetle, Propylea japonica and Seven-spot ladybird.
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Abstract

We investigated the relationship between memory inheritance and light stimulation in planarian. To
confirm memory inheritance by habituation, we applied electrical stimulation to planarian. The planarian
used were individuals that had been raised separately in five different environments, as a result, many
individuals showing memory inheritance were found in around 375 Lux.
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Our purpose is to reduce the damage caused by large tsunami. We hypothesized that
different breakwater surpass could dampen tsunami. Our experimental method was to
measure the waves that cross the model of the breakwater in the aquarium, determine
the attenuation rate and velocity of the tsunami, and compare them. The results differed
depending on the shape of the breakwater. Our consideration is that there are shapes
that have no effect on the attenuation of tsunami energy. Our challenge for the future is
to make the shape of the breakwater suitable for the landscape of the town.
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Abstract

Motivation=Objective: To create a light trap that efficiently captures bluegill.
Method: Change the color of the lights and the blinking interval of the lights and compare the amount

of fish captured.

Results: The blue and green lights captured the most killifish.

Consideration: More killifish can be captured without flashing lights than with flashing lights.
Prospects: We will increase the number of experimental trials with killifish to confirm the results of this
study. We will also study whether we can capture more bluegill without flashing the light.
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Abstract
Our aim was to generalize the Monty Hall problem. We found it interesting that the results based on

intuition and mathematical grounds were different, and we wanted to generalize the probability under
various conditions. We have applied specific values, calculated and generalized based on them.
After wards, we found that the probability of winning is higher if you change the options under certain
conditions. In addition, we want to calculate the condition which cause the sum of the respective
probability to becomes 1.
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Abnormal viscosity phenomenon (Dilatancy)

Kochi Ozu High Scool(Science and MathematicsCourse)Grade 12
Shu Okamoto Haruto Shogano Yuto Nishimoto Yuki Tani

ethyl alcohol -

Motivation Egulipment
Iwant to deepen the independent research I did when - tapwater - oliveoil -
['was in elementary school wheat flour - potato starch

- bracken starch -

kudzu powder

Research Question

Can we find the optimal combination of solute and
solvent that causes the dilatancy phenomenon?

cornstarch -

Particle size of powder used im the experiment

Warabi powder

flour

About0.0175mm About0.015mm

Corn starch powder potato starch

Kudzu powder
o e N 07 : )
_ )

0 ~k '.a
“lllllll]ll_! gaih ur[rv)m

0.006~0.015mm

< -:.&‘.’f

0.004~0,020mm

e
0.013~0.015mm

Hymothesis

It may be possible to find a combination with a lower interfacial tension of the solvent

and make a dilatant fluid that is harder than the general one.

Experiment 01

[Purpos

el

F‘,xammei the viscosity of each dilatant fluid produced in Experiment I.

Method

(1) Put the dilatant fluid made in Experiment I into a plastic beaker.

(2) Drop a 68g iron ball from the same height in Experiment I and record the time until it
sinks 10 times each.

(3)Record the standard deviation and average from the recorded contents.

R@SM ﬂ ﬁ ﬂ ﬂ Water 100¢ X Potato Starch 150g standard deviation (0.78)
number 1 2 3 4 5 6 7 8 9 10 average
seconds 3.16 25 1.74 2.02 257 3.33 3 3.08 3.67 46 298

Water 1009 x Cornstarch 1509 standard deviation (1.15)
number 1 2 3 4 5 6 7 8 9 10 average
seconds 2,44 2.09 3.77 459 4.24 5.46 3.9 2.2 192 3.98 3.46

Water 100¢ x Kudzu Powder 1509 standard deviation (0.74)

number 1 2 3 4 5 [ 7 8 9 10 average

seconds 3.3 1.97 1.82 1.44 1.44 1.8 2.26 3.7 1.71 2.76 2.22
Experfment 01010

Purpese

Create a product that exceeds the repulsive force of the 1: 1.5 dilatant fluid, which is

the optimum ratio of water and potato starch.

[Method]

[Purpose] Find the optimum ratio for each combination in Experiment IT

(1)Check the hardness of each combination of Experiment IT

(2)Judge whether it is a dilatant fluid

Exper iment |

[Purposel
Investigate the combination of dilatant fluids.
Method
Mix various types of solutes and solvents in a ratio of 1: 1.5.

Results [

[Dilatancy phenomenon was seen in these three combinations]
Tap water x cornstarch

Tap water x potato starch

Tap water x kudzu powder

Discussion

Olive oil: Oil sticks particles together.

Ethanol: Volatile

A dilatant fluid was made from cornstarch, potato starch and kudzu powder.
Because the solute grain size was appropriate

The experimental results were scattered.

Due to the manual experiment, the dilatant fluid was not sufficiently mixed.
The average number of cornstarch was the highest.

Kudzu powder has large grains.

Cornstarch has small grains and tends to harden.

The cause could not be identified at this time.

The ratio with the hardest water differs depending on the solute that makes the fluid.

Resu

Its 000

1.5.

H01:01.5 M01:01.4 M01:01.3

m il

<+ 0
~ ~
I | I |

w

.
«©
o

water: potato water: water: kudzu
starch cornstarch powder
M 01:01.5 4.3 2.5 3.5
M 01:01.4 2.4 A 1.8
M 01:01.3 2 2 3

The highest value was seen at 1: 1.5 for water and potato starch, and for water and
cornstarch.
The highest value was seen at 1: 1.4, and that of water and kudzu powder was seen at 1:

Future Research

The repulsive force is examined by changing the ratio of the solute / solvent

combination used in experiment II.

Conc

lusion

At present, water with: potato starch and kudzu powder have the most suitable hardness
at 1: 1.5, and water with: cornstarch has the most suitable hardness at 1: 1.3.

UDS Co., Ltd. (2018). restaurant

restaurant

Relax SHONANDAI Relax that fits heart and body
https: //relaxshokudo com/event/%E3%82%B3%E3%82%B5%E3%82%A4%E3%82%A8x%E3%83% AA% E3% 83% A9% E3% 83% 83% E3% 82% AF% ES% 82% B9% E9% A3% 9F% E5%

A0% 82% E3% 80% 80% E7% AC% AC% E4 % B8% 89% E5% 9B% 9E% E3%

80% 8C%

E9% A3% 9F% E3% 81% AE% E7% A7% 9

91% E5% AD% A6% E6% 95% 99. 2020 7 15th of the

monthSapporo Minami High School. Sapporo Minami High School httv:/sabporo373science.web.fc2.com/chemistrv/ex3.html. July 15. 2020Tovama Higashi High School (2013).




About the Mpemba eftfect

Kochi Ozu High School (Science and Mathematics Course) Gradel2
Arata Kumon Kohei Yamaseki Yamato Tamaki
(Mpemba Effect] [Experiment [ /Results]

Hot water freezes faster than cold water under certain
conditions.

The Mpemba effect could not be confirmed

[Research Motive]

Because we were interested in the phenomenon that
would overturn common sense woultfsuggest that cold
water would freeze faster. We were interested in the
phenomena that would disprove that.

[Previous Research]
Avinash Kumar, John Bechhoefer (2020)

Two factors that make it difficult to study the Mpemba
effect

1 Definition of freezing

2 Remove the difference in water composition

Under certain conditions, beads filled with water with a
hot initial temperature cooled faster than beads with a
cold initial temperature.

It was found that the Mpemba effect also appeared with
beads.
Temperature unevenness has an effect

[Experiment I ]
Use a petri dish to minimize temperature unevenness
[Experimental Method]

Change the test tube of Experiment | to a petri dish and
experiment.

[Discussion]
The concept of temperature unevenness was
different because the paper was misinterpreted.

The Mpemba effect has other major causes than
temperature unevenness

[Hypothesis])

Isn't the Mpemba effect less likely to occur when the
temperature unevenness is small?

(Experiment I ]

We cooled the two test tubes containing distilled water
at natural temperature and 45 degrees in the freezer.
Install thermometers at the top and bottom to record
the cooling process.

50
40
30
20
10

0
-10 0 1000 2000

oUppernormal o Lower normal _Upper high
-20 temperature temperature 'temperature

3000

Lower high
temperature

4000

[Experiment Il / Results]

We were able to confirm the Mpemba effect

[ Discussion]

50 Different views on temperature unevenness
40 There is a phenomenon that affects the Mpemba
30 effect rather than temperature unevenness.
20
[Future Research]
10
- Increase the number of experiments
o
o 500 1000 15po 2000 2500 3000  35po - Increase the temperature range
_10 H H . .
R retine. * EmLraE! reriperature * temperature - Deepen understanding of previous research
[References]

Avinash Kumar &John Bechhoefer (2020 ££8 H 5 B) . Exponentially faster cooling in a colloidal system.
Nature. Vol584. 64-68. https://www.nature.com/articles/s41586-020-2560-x
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GOOD HEALTH 9 INUUSTRY. NNDUATION
AND WELL-BEING

& Dissolution Characteristics of Freeze-Dried Milk for Practical Use

Kochi Ozu High School Science and Mathematics Course Grade12 Misuzu Nakajima,Kokona Kadota,Kako Fujisawa

[Background]

ERORBEEORS

(2019, £4F - tHERB) )

1) SHTFREHHROE (SHR) &Y

0% 405 G0% G0
EAJILY,
BT AREFYEMAE (2019) £Y

[Research Aim]
Milk is freeze-dried to increase its versatility and its intake rate by reducing its
weight and achieving long-term storage.

[Hypothesis]
Freeze-dried milk is superior to commercially available milk and milk powder
dissolvability, smell, and taste. Also, it can be used as a new means of intaking
highly nutritious milk even in the event of a disaster.

[Experiment 1]
(1) Method
We prepared 16g of freeze-dried milk which we added to 107ml of tap water at
4°C, 20°C, and 55°C, and 16g of skim milk which we added to 140ml of tap water
adjusted to the same temperature. After that, we observed how it dissolved and
ingested it to compare the smell, taste, and aftertaste.
(2) Result * Discussion

Table 1:How to dissolve in tap water at each temperature

4°C 20°C 55°C
Freeze-dried milk x X (@)
Skim milk @) @) O
O:melted x:Left undissolved

From the components contained in milk and their physical characteristics, it was
considered that the residue at the time when freeze-dried milk was dissolved
was a protein insoluble in milk fat and water. Therefore, we will conduct an
experiment to add sodium chloride NaCl by utilizing the physical characteristics
of globulin, which is a protein that is insoluble in water, "soluble in a dilute
aqueous solution such as salts".

[Experiment I1]

(1) Method

We prepared six beakers containing 33.5 ml of ion-exchanged water at 20°C, and
poured them into a mixture of 5.0 g of freeze-dried milk and NaCl (0g, 0.25g,
0.50g, 0.75g, 1.00g, 2.50g). We stirred lightly with a glass rod for 30 seconds,
then stirred on the CERAMIC HOT STIRRER at 500 rpm for 4 minutes while
maintaining the temperature. The stirred liquid was poured into gauze and dried
for 24 hours, the mass was measured, and the mass of the residue was calculated.

We did this process 3 times in total and collected numerical data.

(2) Result - Discussion >Z<In. tI?c vsubscqucm chpcrimcnvts‘ t-hc mass was changed to a
. . quarter without changing the ratio,of substances. |

Table 2:Relationship between sodium chloride and residues

3

From the results of the experiment, the mass of the residue increased as the
amount of sodium chloride added increased. It is considered that the cause is that
casein which is a milk protein, coagulated due to salting out and the mass of the
residue increased.

[Experiment I11]
(1) Method
We prepared six beakers containing 33.5 ml of ion-exchanged water at 20°C, and
poured them into a mixture of 5.0 g of freeze-dried milk and mixed amino acids
(0g, 0.83g, 1.67g, 2,50g, 3.33g, 8.33g). The following operations are the same as
in Experiment II.
(2) Result = Discussion

Table 3:Relationship between mixed amino acids and residues

9

8
_ 7 T
S
% 6 T
© 9o
E 4
g 3
S 2 T —_
5 ——— — -
LI =

0

0 0.25 0.5 0.75 1 25

Amount of sodium chloride in mixed amino acied (g)
The results of the experiment showed that the mass of the residue increased as the
amount of mixed amino acids added increased.
Besides, comparing the results of Experiment Il and Experiment III, it was found
that the mass of the residue increased in ExperimentIll. Therefore, it was
considered that the addition of amino acids had the effect of increasing the mass
of the residue.

[Experiment IV]

(1) Method
We prepared six beakers containing 33.5 ml of ion-exchanged water at 20°C, and
poured them into a mixture of 5.0g of freeze-dried milk and lecithin (0g, 0.116g,
0.193g, 0.389¢g). The following operations are the same as in Experiment II.
(2) Result * Discussion

Table 4: Relationship between lecithin and residues

N
N

T
0.8 T

0.6 = *
0.4

0.2

Residual mass (g)

0 0.116 0.193 0.389

Amount of lecithin added (g)
The lowest mass of residue was when 0.193 g of lecithin was added.
The milk fat in the residue works between what is called a surface active action,
which is not originally mixed, and is emulsified by the action of lecithin, which
is the action of creating a uniform state, and the mass of the residue is reduced.

—~ 25
% ) T T [Future Research]
& T It was considered that the electrolyte did not have the effect of making freeze-
g 15 - —— T —— b - dried milk easier to dissolve because the mass of the residue could not be reduced
T T by adding the electrolyte.
2 s We will find the best conditions to dissolve freeze-dried milk by adding an
Dq:r’; ’ emulsifier to see if it affects the mass of the residue.
0 We think that it will be possible to ingest nutritious milk easily even during a
0 025 05 075 1 25 disaster or food shortage when only tap water at room temperature is available.
Amount of sodium chloride added (g) & vap P
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Soft drinks and decalcification
~Saliva protection effect~

Kochi Ozu High School (Science and Mathematics Course) Grade 12
Fumiya Nakagoshi,Takumi Yamaji,Akito Ojima,Hayato lbe

The prevalence of dental cavities at the age of 12 in developed countries is high, and Japan is also high at around 70%.The purpose of
this study is to clarify whether saliva helps prevent tooth decay.It was hypothesized that saliva has the effect of protecting teeth from
tooth decay.As an experimental method, the amount of calcium phosphate dissolved out from the original solubility product
obtained by using the Tyndall phenomenon was determined.The result is that the protective effect changes depending on the
temperature of saliva.

1. Research Background 4 . Result and discussion

[Result of the experiment]

SEER I (MERAR L) EERII (MERH Y )
fmwE - (5.23g) | BE - (5.71g) | #&4E - (1.54g) | B¥E - (1.92g)
EE T mA B | B FH | B P | B F | B F
20 43.0 46.7 40.2 10 41.7 10 29.3 5 309.8 5 396.4

Table 1. Average number of experiments and dropping amount in each experiment [mL]

Of the 28 permanent teeth, 14 of the 28 permanent
teeth have cavities per Japanese people.

Compared with developed countries, Japan has a
high rate of dental cavities.

SEER |

E ;AL
3 i
Figurel .Prevalence of caries in 12-year—oldihildren

(From 2002 WHO data)
o Iml
2. Purpose and hypothesis . . % 400
The purpose of this study is to find out how much saliva can prevent the [SOIUb'I'ty product of calcium carbonate] g 300
amount of calcium phosphate that dissolves. Ksp= [Caz+] [Cogzi] 200
HHypothesis : Saliva reduces the amount of calcium phosphate eluted I %woo =
. _ N o0 .
3. Research Method | Ksp=2.17X 109 mok/L* (25°C) L mmiommaoxmioxma w0

i) (Af) () ()
Figure6. Experimental titration results

Calcium phosphate dissolved from the teeth was . .
[Elution amount of calcium phosphate]

precipitated, a unique solubility product was obtained

using the Tyndall phenomenon, and the amount of EER I (A L) EER I (MR V)

calcium phosphate was measured from the unique fmyE - (5.23g) | BHE - (5.71g) | #EHE - (1.54g) | B¥E - (1.92g) | Table2. Massof eluted calcium

solubility product. 1.25x10 * 1.14x10 ¢ 4.82x10 ¢ 6.01x10 * phosphatelg]
Literature value of solubility product6) (25°C) [Consideration]

. _ Y 2/1 2 . - -9 2/] 2
CaC;0, : Ky, =3.0x107°mol2/L? CaCO; : Ky,=3.6 X102 mok?/L Since the size (mass) of the teeth used was different, the relationship between soft drinks

and decalcification was examined by comparing the amount of elution from 1 g of teeth.
LB (MERZ L) LRI (ERHY)
sk - (1.00g) | A4% - (1.00g) | #=¥% - (1.00g) | B#E - (1.00g) | Table3. Elutionamount of calcium
phosphate from 1 g of tooth [g]
2.40x 10 ° 2.00x10 ° 3.14x10 * 3.13x10 ¢

[Experiment I] Measurement of solubility of carbonate
(DA dropping experiment was conducted
using a constant temperature bath while
keeping the temperature at 25°C
(@A 1.0 X 10-4 mol / L sodium carbonate [}
aqueous solution was added dropwise to [
20mLofa 1.0 X 10-4 mol / L calcium
chloride aqueous solution, and the amount / - The use of saliva resulted in an increase in the amount of calcium phosphate
of the droplet was measured starting from ) eluted.
the time when the Tyndall phenomenon Figure 3. Dripping experimental equipment Saliva contains many minerals in addition to digestive enzymes, and has the

Carbonated(Sugar-free) with saliva= Carbonated(with sugar) with saliva >
Carbonated(Sugar-free) > Carbonated(with sugar)

was observed. function of promoting remineralization. However, since it also contains many
[Experiment 1] Dissolution experiment using mammalian teeth bacteria (such as dental cavities), decalcification may proceed rather than

Calcium phosphate elution experiments were remineralization depending on the condition of saliva.

conducted using the teeth of sika deer and wild boar gy {M In this experiment, when the teeth were immersed in saliva, the temperature

captured in Sakawa Town, Kochi Prefecture. i‘ i of saliva was lower than that of the oral environment and the pH of saliva

M Invertebrate teeth: Calcium carbonate is the main =tz 4wy was 7.49, which was almost neutral. Therefore, the carbonic acid attached to

component 7) Figured. Mammalian toeth used the teeth was sufficiently neutralized. We think it is possible that

M Vertebrate teeth: Calcium phosphate is the main Offer : Shiroie Neormt ertory remineralization did not proceed because it could not be done. It is also

component Soft drink used Science Research Center possible that saliva was mixed into the soft drink due to insufficient cleaning,

A: Carbonated water (unsweetened) B: Carbonated water (sugar) and the protein contained in the saliva made it easier for the Tyndall

phenomenon to occur. Since the pH of saliva was almost neutral, it is unlikely
that saliva itself promoted decalcification.

(Dsoak teeth (5.23g and 5.71g) that have been sterilized by
boiling in soft drinks A and B for 6 hours in each soft drink.

(1.0 X 10-4 mol / Lin 20 mL of the solution in which calcium

phosphate is eluted. 5. Conclusion and future prospects

The Tyndall phenomenon was confirmed by dropping an S [Conclusion]
aqueous solution of sodium carbonate. Dissolution ] i ;

B Using the Tyndall phenomenon, the solubility product of calcium carbonate
The amount of dripping was measured with the time at the end ~ ©Periment E%uld bge definyed as 2 17 X 10-9 mol? / L2 e
point. - - - - (@since the detailed conditions for saliva to cause remineralization could not
[Experiment lll] Experiment using saliva be investigated, there were insufficient points as experimental conditions. We
(1) Soak teeth (1.54g and 1.92g) that have been sterilized by boiling in soft will improve it in the future.
drinks A and B for 3 hours, then take them out and soak them in saliva for 24 (3since the pH of saliva was almost neutral, it is said that saliva itself promotes
hours to promote remineralization. After removing the teeth and cleaning the decalcification of teeth.

them, soak them in the solution again for 3 hours.

(2) A 1.0 X 10-4 mol / L sodium carbonate aqueous solution was added (Future prospects]

dropwise to 20 mL of the obtained solution, and the amount dropped was (DThorough cleaning of teeth eliminates saliva contamination in soft drinks.
measured with the end point when the Tyndall phenomenon was confirmed. (@Investigate the conditions of remineralization and conduct additional
B Soak in soft drink experiments under conditions close to the oral environment.

_ _ Soak in saliva and (increase the number of experiments and reduce the error.

remineralize

6 f 1) BE4£%E2(2017).FK 28 FEAEBEEAEHREOEE hitps://www.mhlw.go.jp/toukei/list/dl/ 62-28-02.pdf. 2021 %1 A 22 A
. References ;) |crsg020 #Atio s #ERKS. hitps://www.8020zaidan.or.jp/databank/doc/g2.ntml. 2021 & 1 A 25 B
3) MAEHY ¥ F—FULRF 4 7. BRIR{L.https://www.apagard.com/oralpedia/basic/ details/ Vems4_00000091.html, 2021 £ 1 B 14 A
4) BRI, JET5A(2001). 55 REREI KA R IE S B D B IRAERR. https://ci.nii.ac.jp/naid/1100046643 74/, 2020 &6 A 4 B
5) 5541 ALESEFFRBEEHR L EHRIZ(2017). [Fr ENBEERENB L IKBIYORRERIE L Z0MRA) . RERIARSEPR BRI
6) BARPHMIEEE IR AR [EEREX 2020] . AEHR
7) BIBEEIEHN(2018). [F3ZE BLEOENLELICYDHFAHZXL] BIIKER, BMEIH/EE [OREEF 6] EREREmESET




The effect of sugar on the retention of other substances

Kochi Ozu High School Drade12 Kota Takahashi, Kazumi Kakemizu, Sagara Takuma, Rikuto Osaki

Background

We found that NaCl precipitates when alcohol is added to a
saturated NaCl solution.

In a previous study, we found that the addition of sugar
reduced the solubility of CuSQO,4 and that disaccharides had
a greater effect than monosaccharides.

Objective

@DIf we change the electrolyte solution to be added for
precipitation generation to another one and change the
precipitate, can we still obtain the same results as in the
previous study?

@)ls it possible to obtain the same results as in the previous
study when sugar is added to (D? In addition, when
comparing monosaccharides and disaccharides Can we
obtain the same results as in the previous study?

B®From the results of ) and @), the effect of sugar on
solubility will be discussed and clarified.

Method

CuS0,—~Cu*"+S0,*", S0,2~+Ca**—CaS0, |

Dissolve the mixture of CuSO4 and sugar while heating and
cool to room temperature. Take out 2.5 ml of the
supernatant liquid and add a sufficient amount of CaCl2
aqueous solution to produce CaSO04. Suction—filter the
precipitate produced, dry it, and measure its mass.

Compare with the previous result.

Results and Discussion
Table 1

Hypothesis

Disaccharides reduce solubility more readily than
monosaccharides.
The way of the solubility changes is determined by the

number of hydroxy groups

Average

0.004

0.0035

0.003

0.0025
{mal}
Amount of 0.002
precipitation
0.0015

0.001

0.0005

o
T A

Equipment

CuS04*5H,0(Completely dissolved in water) 3.8g
CaCl,-2H,0 1.2¢

H,O 10mL

Sugar (monosaccharide:0.008mol, disaccharide:0.004mol)
1,44¢

Experiment

et @ 5 =8 A &l &t
110 599% G0 L 0T R0 o0 o or0® Ms\“’szud“’smses"g

The effect of the number of hydroxy groups on solubility
could not be looked out.

Results and discussion.

(Our results differ previous experiment.)

Our previous results showed that monosaccharides had
less solubility than disaccharides, but we were unable to
see a significant difference based on the type of sugar.
So, we could not find the effect of the number of hydroxy
groups on solubility.

Future outlook
We couldn’ t clarify our hypothesis based on these results.
Because we didn’t use silica gel and the number of trials

Figure 1 Figure 2 ) . )
was few. Therefore, it was not possible to obtain the
absolute value of the experimental results. Since silica gel
can be completely tried, we would like to increase the
number of trials for a clear value.

References
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Natural Yeast
~Growing and Utilizing Yeast from Plants in Kochi~

Kochi Ozu High School (Science and Mathematics Course) Gradel2 Toa Takata, Yusei Nakazawa, Kento Nisiuchi, Yuto Maeda

Motive

We became interested in fermented foods and found out that yeast was
found in various plants. We found this interesting and decided to focus on
yeast. As we researched yeast,

we found out that it is not clear where yeast is obtained from. This led us to

think that there is a lot of undiscovered yeast that could be used for
something.

Research Question

- Can we find and utilize yeast from various plants?
- Does the nature and shape of yeast change
depending on the environment?

Events to be clarified

From what plants can yeast be obtained and can it be

What is yeast?

used for baking?

- Cell size 5to 10 um
- A unicellular fungus that ferments sugar into ethanol (C2H50H)

Sample collection - culture and of isolation of bacteria

and carbon dioxide (CO2).

- A eukaryotic organism, a member of the mold and mushroom
family. Most yeast belongs to the class of mycobacteria.

(1) Is the size of the cell 5-10 um?

(2)Is the cell round and does it resemble the shape of yeast?

(3)Is gas (CO2) is generated or not?

The fermentation capacity of the yeast is checked by the
production of gas. Some yeast does not have a

[Take] We collected flowers and leaves of plants at Kochi
Ozu High School and Josei Park.

[Culture] *;YPD medium was used to culture the collected
samples in test tubes. The cultures were incubated at about
25°C for 2-3 days.

[Isolation] Isolation is the process of extracting a single
colony. The culture was rubbed onto *,PDA medium using a
platinum ear and left at 25°Cfor 2-3 days to isolate.

*1. Medium (liquid) made from yeast extract, peptone, and
dextrose
*,.Medium (solid) made from agar, potato extract, glucose

fermentation capacity, but the yeast we are looking for has

1 xperi
. . . N Gas eneration experiment
a high fermentation capacity that can be used for bread. : —
An experiment to see if it is
suitable for use in bread.
Microscopic observation . . .
P The isolated single colonies were Dry yeast ©
observed under 400x microscope. Dandelion ©
The results were as shown in Ubame oak o)
the table. [Procedure] Chinese 5
Gingko X Fragrant olive X 1 .In a test tube' place qumcc-e o
an inverted small test Eed pine
J icot X Yoshi h X
apanese aprico oshino cherry tube and yeast culture dg;\?viod ©
Gingko X Zelkova X .
Juniperus chinensis X Camellia X medlum. Black pine @]
Japanese maple O Fragrant olive X © n
Fragrant olive X Sciadopity X 2 Autoclave (121 C’ 15 Pine i
Ring-cupped oak X Red pine o minutes). ~Remove the [Woso 5
Round leaf holly X Japanese maple X 3 bamboo
Castanopsis X Camellia X ar from the Small test Yoshino 52
Tea plant X Azalea X ) tube. cherry
Bayberry X Weeping fern X 3 Add the CO]ODy Cycad X
Chinese tallow tree X Firethorn X .
Campbhor tree X Black pine O suspension Of the Cold camellia X
Threadleaf false cypress O Pine tree O T —— o T % sar(rilple t(l)) a te;t tlélbe 3 [Results])
and 1ncubate for 2 to The fermentation rate
Formosan/sweetgum O Cycad O Chinese quince X Moso bamboo X
days. of Ubame oak was the
il i X X . .
Lily magnolia Cherry blossom Dandelion X 4 When the gas 1s fastest and the
Japanese maple O generated, a small test amount of gas
tube will rise to the produced was also
Baking surface. high.
[Materials] Bread flour, unsalted butter, skim milk, sugar, salt, Di :
natural yeast or dry yeast, water, ek

[Procedure] Make bread in a bread cooker with the above
ingredients.

[%ractice] In order to compare natural yeast and dry yeast,
we made bread using the same amount of ingredients and
yeast for both types.

(D the whole

In bread making, it was found that there was little
fermentation of natural yeast compared to dry yeast.

The reason for this was thought to be that the fermentation
capacity of the natural yeast was insufficient. The low
growth speed also suggests that the fermentation capacity
was also lower than that of dry yeast.

| Future Research

We will accumulate further experimental data by increasing
the number of collection sites and the number of samples
that can be collected.

We will make bread with yeast from other plants that were
found to produce gas in the gas generation experiment,
and carefully select yeast that can be used for bread.

We will cultivate tens of grams of yeast and make bread.

References and cited materials |

amxr T4 b T —— M 523302

AHE BDOS AN AANZ A 19 Wi

T e

- TR =2 T (B2U0 A6 M RIS ) HASI



http://www.ed.ehime-u.ac.jp/~muko-lab/img/file7.pdf
http://www.ed.ehime-u.ac.jp/~muko-lab/img/file7.pdf
https://m-hub.jp/biology/2941/193
https://m-hub.jp/biology/2941/193
file://///192.168.120.41/ç’ƒæŁ°ç§‚/èª²é¡„ç€ﬂç©¶/çﬂ�ç›©HDD/2020-21èª²é¡„ç€ﬂç©¶/2020%20èª²é¡„ç€ﬂç©¶ã••å¤©ç—¶é–µæ¯“/https
file://///192.168.120.41/ç’ƒæŁ°ç§‚/èª²é¡„ç€ﬂç©¶/çﬂ�ç›©HDD/2020-21èª²é¡„ç€ﬂç©¶/2020%20èª²é¡„ç€ﬂç©¶ã••å¤©ç—¶é–µæ¯“/https
https://m-hub.jp/biology/2798/183
https://m-hub.jp/biology/2798/183
https://m-hub.jp/biology/2798/183
https://www.thermofisher.com/blog/learning-at-the-bench/cell-culture-contamination/
https://www.funakoshi.co.jp/contents/2425
file:///C:/Users/Student/AppData/Local/Microsoft/Windows/INetCache/IE/V96DAYXD/JPPM008.pdf
https://www.nagano-c.ed.jp/seiho/intro/risuka/kadaikenq/paper/2016/08%E3%80%80tennnennkoubo.pdf
https://www.nagano-c.ed.jp/seiho/intro/risuka/kadaikenq/paper/2016/08%E3%80%80tennnennkoubo.pdf
https://www.nagano-c.ed.jp/seiho/intro/risuka/kadaikenq/paper/2016/08%E3%80%80tennnennkoubo.pdf
https://www.nite.go.jp/data/000056589.pdf
https://www.nite.go.jp/data/000056589.pdf
https://www.nite.go.jp/data/000056589.pdf
https://inarikue.hatenablog.com/entry/2018/12/27/192112
https://inarikue.hatenablog.com/entry/2018/12/27/192112
https://inarikue.hatenablog.com/entry/2018/12/27/192112
file:///C:/Users/Student/AppData/Local/Microsoft/Windows/INetCache/IE/2A1CQP29/3rd-4th.pdf
https://kou.benesse.co.jp/nigate/science/a13r01bb02.html
https://kou.benesse.co.jp/nigate/science/a13r01bb02.html
file:///C:/Users/Student/AppData/Local/Microsoft/Windows/INetCache/IE/2A1CQP29/9_801.pdf
http://www.kenq.net/dic/166.html
http://www.kenq.net/dic/166.html

Asian ladybird beetle Seven—spot ladybird

Megoura crassicauda

Propylea japonica

{(Background)

We focused on ladybirds used for aphid control, which are
a known pest. We wanted to determine which species of ladybird
was the most suitable for control. We examined the number of

predators and compared them.

{Research Aim)

Find out which familiar ladybird species are the most

suitable for agricultural use.

{(Hypothesis)
The most active species of ladybirds may have a higher
encounter rate with aphids and a higher number of predators

than others.

(Experiment))

In a petri dish at a temperature of 20-25°C, release 15
Megoura crassicauda and one ladybird that has fasted for one
day, and leave for one hour. Next, measure the number of
aphids of the same species that have been fed on, and perform

each of these processes 30 times and take an average.

(Results)
, T
2
4
Mean: @Asian ladybird beetle 1.8
@Seven—spot ladybird 4.9
Propylea japonica 0.6

g

Seven—spot ladybird > Asian ladybird beetle

> Propylea japonica

{Discussion)

The seven—spotted ladybird is relatively active and require a

lot of energy, so they prey on a large number of aphids.

{Future Research)

« Capture different species of ladybirds

- Match the size of the ladybirds to be used
» Increase the number of experiments

» Measure the physical activity

{References))
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The Relationship between Memory Inheritance
and Light Intensity in Planaria

Kochi Ozu High School (Sience and Mathematics Corse) Grade 12 Masayuki Shimazu * Gai Kadosawa

[Research Aim] [Experiment] () S
Expose planaria to light for a certain period of time
during the learning stage of memory inheritance and
investigate how light affects memory inheritance after —
cutting in half.

[Hypothesis] l

Table1 < Previous research > ‘
0~500Lux 501~1000Lux Watural lengfh Natural lengfh
- B 7 E——
Lifespan shortens
Effect on life No effect as it approaches DE T
1000Lux - o
‘ from the above...
Figure1 =

<individual that memory inheritance is seen>> *

| | |

I I I

Olux 500lux 1000lux

[Equipment]

+ planaria + box cutter
+ petri dish - apparatus of power supply

- saline + dimmer box Figure2
[Result]
Table2 < Number of individuals with inherited memories >

Brightness 250Lux 375Lux 500Lux
animals 14 9 14 12 3

<K Average number of stimuli before and after amputation to reach habituation>

——(0Lux —@—250Lux -—#=—375Lux —#—500Lux 750Lux

16

15

14 '*\_

13

12 i

11

10

9 \kﬁ——‘__‘

8

1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 18T 2ND 3RD 4TH 5TH

Figure3 DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS DAYS

[Discussion]

+ This indicates that the number of individuals showing memory inheritance increases around 375 Lux.

- The graph also shows that the number of stimuli required for adaptation decreases and the ability to retain learning increases at around 375
Lux.

Based on previous studies, we thought that light levels above 500 Lux would interfere with life support and reduce the number of individuals
showing memory inheritance.

[References]
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Relationship between breakwater shape and damping Kochi Ozu high school Marubashi Kitaura Satake Ohara

Research motive
We wanted to reduce the damage caused by the L2

tsunami that occurred in the Nankai Trough earthquake.

Hypothesis
The damage caused by the tsunami could be dampened by
adding on extension to the back side of the second

breakwater

Experiment

(D We installed breakwater model in the experimental
water tank and released the stored water (Fig.1)

\ ——

(2 Place a staircase shaped breakwater, an inverted

and a U shaped

staircase shaped breakwater,
breakwater behind it (Fig2&3)

¥.5cm |

| 7.5cm

dem
2cm

- 7.5cm

(3 Release the stored water (Fig.4)

a___

Result

- As a result of applying the wave pressure data to the T-
test, a significant difference was observed between the
staircase shape and the U shape compared to the basic
shape, but no significant difference was observed in the
inverted staircase shape. Therefore, compared to the basic
shape, the U shape and the staircase shape were able to
attenuate the wave pressure.

+ Comparing the basic shape with other types of wave
velocity, the flow velocity decreased in the order of U
shape, inverted staircase shape, and staircase shape.

The wave pressure of the staircase type did not change
from that of the basic type even if the number of steps of
the staircase was changed.

+ By adding an extension to the back of the breakwater , it

was possible to prevent the breakwater from collapsing.

Experimental result table / graph
[J1 basic shape
shapeM4 U shape

2 staircase-shape M3 inverted staircase

I
4
—

6

amssaid oA\
w

Fig. 5 Graph () Wave pressure comparison graph
Table 1

Comparison of average wave velocity

Average velocity
(11 basic shape 96.805cm/s
2 staircase-shape | 92.850cm/s
M 3reversestaircase
115.87cm/s
shape
M4 U shape 73.421cm/s
Consideration

The wave speed slowed down because the inverted
staircase shape and the U shape have a water storage
part. The inverted staircase shape is taller than the U
shape, so the speed is faster. From the viewpoint of wave
pressure and wave speed, the U shape is the most

effective for tsunami attenuation

Future task

Consider a shape that can attenuate two factors:
decompression of wave pressure and decompression of
wave velocity. Since the pressure of the wave, which is a
fluid, is measured, the accuracy of the measurement
should be improved by increasing the number of
experiments. And the shape of the breakwater will be

made in consideration of the landscape of the town.
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Creating traps to catch bluegil| fry

Kochi Ozu High School (Science and Mathematics Course) Grade 12

Kosei Yoshinaga, Shunya Hattori, Zen Morita, Daiki Nagata

[Hypothesis ]

Since the reversal of phototaxis is caused by the intensity of
light, we figured we could reduce the stimulation by blinking the
light without changing the intensity of the light.

—There are intervals of light at which fry tend to gather.

{Purpose]
The purpose of this research is to develop a trap that utilizes phototaxis to efficiently capture exotic fish.
[Blue giﬂ]
* Figure from I0cm to 20cm
* Characteristics:  tall and flat, . oo
black spots behind, P g
* Feeding habit omnivores

[Previous study]
Capturing exotic fish fry using light traps and conducting
preliminary experiments using tanks.
As a result, we found that significantly more fry could be
captured with the blue and green LEDs, as shown in the graph

below. 50
N =14
40 A
A
& a0
https://www. maff. go. jo/j/budget/yosan_kansi/sikko 5 B
u/tokutei_keihi/seika_h23/suisan_ippan/pdf/60100341 €, I B
_04. pdf £y
E—
0 ﬂ
0
# " ® b

LED®

{Prehminary Experiments]
Preparation: 190 killifish, light traps, 90 cm water tanks, shade
board.
Experiment time: 30 minutes.
Experimental method: A light trap we made is set in the tank

darkening the area around the tank .

Traps used

6 5
4 4 4
Number 4 333 353 M3 3
of 2 22 w2 2 2
catches 2 1
L | 00
0
0 50 100 150 200

Results: The experiment was canceled because phototaxis could
not be confirmed. We also found some issues with the traps.

[Full-scale experiments 1]
Preparations :  Light traps
1~ 2 Ishizuchi Pond 3~ 6 Pond in Ike Park
I~4 30 minutes 5~6 12 hours

Experiment method :  Compare the results while changing the
lights and experimental methods

Location :

Experiment time :

open-closed
Improved and created traps

Light

style

1 2 3 4 5 6
White | Green Green Green Green Green
LED LED LED LED LED LED
No No With No With
flashing | flashing | flashing | flashing | flashing
O fish | O fish | 2 fish | 2 fish | Light 4 fish
damage
on the
way

[ Confirmation of killifish's phototaxis]
Compare the results of traps with blue and green LED lights
without blinking and without lights.
LED light blue without blinking 19 fish
LED light green without blinking 24 fish
without LED light O fish Phototaxis was confirmed.

[Full-scale experiments 2]
Preparations: 120 killifish, light trap, 90cm tank, shade board
Experiment time: 30 minutes
Experimental method: shade the tank with a shade board and
submerge the trap with different lights in the tank.
Compare the results with and without flashing lights. Experiment
with green and blue light colors.

Green LED
No flashing
Ist time 24 fish
2nd time 13 fish

[Future Research]

We will increase the number of experimental trials using
killifish to confirm the results of this study.

We will confirm whether we can capture more bluegill without

flashing lights by conducting field experiments and breeding
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The Generalization of the Monty Hall Problem

Kochi Ozu High School Grade 12

Kotoka Mibu - Aika Okabayashi - Masato Tomita + Syunsuke Nakao

Research Background

The Monty Hall problem is the probability problem as follows: there are three
doors, one of which is the winner and the other two are misses. A challenger
chooses one of these three doors. After that, the moderator (who knows which one
is the winner) tells the challenger that one of the doors that the challenger did not
choose is a miss. At this point, the challenger can choose either the first door or
the remaining one. In this case, is the probability of winning different between the
case where the challenger chooses another door and the case where the challenger
does not choose another door? If so, which one is more likely to win? Also, is there

any regularity?

Purpose and Significance of the Research

Our intuition told us that the probability of winning would be one in two or one in
three whether we re-selected or not, but based on mathematical calculations, the
probability of winning would be one-third if we did not re-select, and two-thirds if

we re-selected. we noticed the difference and found it interesting.

Research Method
The total number of doors was n, the number of doors that win was m, and the
number of doors that the moderator told the challenger are misses was k. The

specific values were then calculated using Excel.

Results and Discussion

Condition n=k+tmtl,n=3,m=1, k =1,n,m kEN
Probability of winning with different choices
P1= ném X n—lck X n-mCk X n-1Cm-1 X nl::_ll) t
1 1
o ¢ Gl X T 7
m(m—1) m(n — m) m(n —1)

“hn—(k+ D) nn—(k+ D] nn—(k+ 1)
Probability of winning without changing the choice
1 1 m

p2= X X nemCk X 1-1Cm-1 = —
ncm n—mck n—-m n-1%m-1 n
m(n—1)
E:n{n—(k+1)}: n—1 > 1
P, m n—-k-1
n

Therefore, probability of winning is higher if you change your choice
m(n—1) m m(2n—-k-2)
p1tp2= — =
nfn—(k+1)} n nn—k-1)

Now, consider the condition p_1 + p_2 =1

n=m+k+a (a€N)

m(2n—k-2) _ m(n+m+a—2) @
n(n-k-1) n(m+a-1)

m(n+m+a-2)=n(m+a-1)..(2)

from k=n-m-a

from (1)

[1]a22 n=m+2 From n=m+k+a kta="2"D

a—-1 a—-1

[I] m<a
also m<k+a
(m-1)<(k+a)(a-1)

from (2) m-1<a-1

therefore unsuitable

[II] m=a from (2) m(m-1)=(k+a)(a-1)
from m=a m(m-1)=(k+m)(m-1)
k (m-1)=0 therefore unsuitable

[IV] m>a () to m(m-1)=(k+a)(a-1)

m>a to m-1>a-1
(k+a)(a-1)=m(m-1)>m(a-1)to
(k+a)(a-1)>m(a-1)

a-1>0to k+a>m

m(m-1) _

Therefore p; +p,=1¢ m=a=1] and la=2 and ——— =k +al

m(n+m+a—2)

a=1 in the case that Mto p;+p,= o ——— 1
m(n+m+a-2 n+m-1
a=1 to ( )= =1
n(m+a-1) n
n+m-1=n therefore m=1
m n—1
P1_nX¥p—k-1__n-1
D2 m n—k-—1
n
n=m+k+a to
pp_ n-—1
pz_m+a—1
a=1 in the case that m=1 to
&=n—1
D2
. m(m—1)
a=2 in the case that n=m+k+a=m+T to
m—1
p m(+T=7)-1 m-1
Dy m+a—1 T a-1

(Table 1 : Substituted a the numbers into Excel and extracted the values that match

the condition p_l+p_2=1.)

P1

n m k a pP1 P1 p1t+p2 —

P2

3 1 1 1 E 1 1 2
3 3

4 1 2 1 E 1 1 3
4 4

9 3 4 2 E 1 1 2
3 3

16 4 10 2 E 1 1 3
4 4

Conclusion and Future Prospects

m(m-1)
a-1

pi+p,=1eo Im=a=1] or [m>a=2 and k+al

Furthermore p;+p; =1 in the case that

If m>a=2,then L
P2 P, a—1

a=1then 2=n-1
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