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What’s The Appropriate llluminance For Cats?
3th 1class No 2 Name Adachi Mao

Abstract

This paper research the illuminance that cats could feel comfortable.

1. Introduction

According to JIS recommended illuminance standards,150~300lux is deter to spend in the living
room. | live with a cat now. So | decided to experiment with the brightness that cats could feel
comfortable with.

2. Theory and Experiment

The study defines 200lux as the best illuminance for human. | photograph the eyes of a human and
a cat. Then, | measure the diameter of the pupil with the distance between the inner corner of the eye
and the corner of the eye as 5¢cm.

3. Results

Result is shown the table and the graph. However, it cuts the data of the human’s pupil size of 50lux
and 100lux.

I1luminance Human Cat
ux) (en) {eu) 1.5 Human 6 Cat
50 - 4.4
100 - 3.5 1 4
200 1.2 3 05 ,
400 0.8 1.4
500 0. 7. 0.8 0 N —— . 0 ...
1000 0.6 0.4 50 100 200 400 5001000 50 100 200 400 500 1000

4. Discussion

Change in pupil size between 200lux and 1000lux are similar for humans and cats: That's why |
thought that 200lux is the preferred illuminance for cats as well as humans.
5. Conclusion

Since the number of measurements was small, | want increase the number of measurements to
obtain a more accurate value. And, | want to check the maximum and minimum size of the pupils and
compare a human and a cat by magnification.
6. References

http://www.hikariiku.com/think.of.as/1116/
7. Key words

llluminance cat pupil

8. After Study _

I made several failures during my research, but | was able to connect to the next experiment from
those failures. | was also able to acquire not only experimental skills, but, also problem finding,
consideration, and presentation skills. | want to make use of this experience at university.
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Acorns’ Evolution
3th 4class No 8 Name Tomohide Iwase

Abstract

This paper examines the nature of multiple acorns based on the acorns | gathered in 2019.

1. Introduction

| have observed acorns for ten years. Sometimes | find strange acorns. A website says that they are
“multiple acorn”. Also, they are the key to search acorns’ evolution.

2. Theory and Experiment

| defined multiple acorn “The number of stigma in one cup is more than one” and others are single
acorn.

<Experiment 1> Determine the maximum number of acorn in one cup and make a chart of
“Acorns’ Evolution”

<Experiment 2> Consider why the number of Japanese acorn in one cup has decreased.

3. Results

The maximum number of acorn in one cup is 7 such as Trigonobalanus verticillata , Colombobalanus
excelsa ,so | found the chart made by foman is not true. Also, | found two reasons why the number of
Japanese acorn in one cup has decreased.

4. Discussion
| used multiple acorn of Castanopsis sieboldii
1. Insect damage
Cups do not protect nuts perfectly.
When acorns have insect damages caused by caterpillars, all nuts in one cup are eaten by
caterpillars.

2. Nutrition shortage

Single acorns are bigger than multiple acorns in the same tree, so multiple acorns have less
nutrition.
Not all nuts in a cup can mature. Empty nuts are made.

That’s why the number of acorns in one cup has been decreasing.

5. Conclusion

“Multiple acorn” is the key to research acorns’ evolution

6. References e SR S . b i
1) THE WORLD OF SPLENDID ACORNS section25 v5h »
2) Dongurino seibutsugaku Kyoto University Press 2019 eony G R
7. Key words @ @ ®
Acorn Evolution Insectdamage Nutrition Trigonobalanus Sl 5
8. After Study s e
| thought “Multiple acorn” is spread the variety of acorns. Lastday, &, ¥ @
| found multiple acorn of Quercus myrsinifolia, so | want to continue =~ it N R
searching acorns. ® - ":-:
o % | *:é =T ";i':’“,:;:’
“Multiple acorn” (! sieboldii 2019.9.9 Toyohashi Aichi) 'mg " - F it
' A A
A

O BRGFE /B =
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Acorns’ evolution by Forman
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How Wonderful Weeds Are!!!
3th 4class No 39 Name Miyashita Akari

1. Introduction

“There are no weeds named weeds” This is famous phrases said by Showa Emperor.

Every weed has their own names and various of characteristics. Weeds are always regarded as
“‘troublesome guys” because they lower crops quality and bother people’s living. However, they are
there because they want to live there. Even if they are there, we always weed up all of them. How pity
they are! As | said before, they have unique characteristics. So why don’t we make use of their power?
2. Theory and Experiment

| use Canada Goldenrod (Solidago Canadensis) as a material for floral water and Asiatic Day
Flower (Commelina Communis) as for plant dyeing.

<Experiment 1 Making floral water >
Chop Solidago Canadensis and boil for 20min with 150m| water then gather their steam.
<Experiment 2  Plant dyeing>

1. Chop Commelina Communis about 100g and boil them for 20min with 900mlI water (dyeing liquid)

2. Soak cloths in the liquid for 2hours. Then wash them in water.

3. Dip them in aluminium mordanting (1.5%)

Also | used onions as a trial to confirm whether this way goes well or not and used soy milk to help
cloths dyeing well.

3. Results :
<Experiment 1>  Most students said they smell very grassy.
<Experiment 2>

Al proceed Soy milk color
proceed
cloth 1 X X Faint brown
cloth 2 O X Faint brown
cloth 3 O O Faint brown or faint yellow
cloth 4 (onion) X X Pale yellow
cloth 5 (onion) O X Yellow

4. Discussion
If we use other liquid as a solvent, Solidago Canadensis may smell better. Also when we boiled
them, | noticed oil floating on the water. So we may be able to utilize their oil in same ways.
Commelina Communis colored cloths in “faint” yellow. It may be because | used whole body of plant
including stem, flower, leaves and roots. So if | use flower only whose color are pale blue, cloths will
be colored better. In addition, when | boiled them, they smell very good so | looked up on the internet.
Then | found they are eatable. So they may solve food shortage problem or food problem in a disaster.
5. Conclusion
Weeds have a big potential and would solve many global problems in many ways. In the future,
someday we may realize “we need weeds’.
6. References
1) Hiroshi Kameoka chemical of essential oil 2) japr.or.jp(2020) 3)How to eat Commelina
Communis https://lovegreen.net(2020)
7 . After Study
It was a wonderful time to do these things with intellectual curiosity. Thank you for giving me such
a valuable time.
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Comparison of memorization methods
3th 2class No 20 Name Hada Naoki

Abstract
| had a subject memorize the word of the Classical Latin by plural methods for one week and
tested it. Afterwards, | compared the result of the test and investigated the difference of it
1. Introduction
Because | am weak in learning by heart, | was going to find an effective memorization method and
studied it. In addition, | was going to compare the difference of the result of the test.
2. Theory and Experiment
At first, | distributed Classical Latin printouts to six examinees. | got them to memorize it each for two
“minutes and thirty seconds by four methods: silent reading, reading aloud, writing it down, writing
while reading aloud. And | got them to take the tests of Japanese translation of the Classical Latin
and the tests of the Japanese classic Latin translation the next day, one week later, and three weeks
later. The test problem made 40 questions in total by ten questions per one method. Finally, |
compared those test results.

3. Results
Silent reading Reading aloud
8
z g =] B el @
~ Nextday A week 3 weeks Next day A week later 3 weeks later
later later
==@==Reading aloud
- Writing it down | Writing while reading
10 - . : aloud
10
> 5
; o - .
Next day A week later 3 weeks later Next day A week later 3 weeks later
w=e= Writing it down ==@==Writing while reading aloud

The average score for the method of reading aloud maintained high average scores.
4 . Discussion .
It is thought that the reason why the method of reading aloud maintained high average scores is that
it use several sensory organs and we can grind it quickly.
5. Conclusion
An effective method is reading aloud.
6. References
Classical Latin http://incunabula.sonnabakana.com/ratinapage.html
7. Key words
Memorization method
8. After Study
It was difficult to find problems and solve them.
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Water Purification
3th 3class No3b Name Matsumoto Kosuke

Abstract
| tried Water Purification to get clear water with something which we can get easily.

1. Introduction
Recently, there are many unusual wheather. Such as an earthquake, a storm, and so on.
If we are in the situation, getting water is not easily available. So, | tried to make clear water.
2. Theory and Experiment '
<Experiment 1> Prepare muddy water and put alum in it to sink sand.
<Experiment 2> Make dedicated devices, take experiment 1’s upper part, put in the devices,
and add sodium hypochlorite. Then, prepare 4 devices.
@ Cottons, small stones, sand, charcoals, cottons, stones, cloth from bottom to top. Made a month
earlier than the others.
@ Made the device in the same way as (.
@ Made without sodium hypochlorite.
@ Cottons, charcoals, sand, stones, sand, cottons, stones from bottom to top.
3. Results

Ph and COD (mg/L)

.
6
2 2]
0
- Clear water
‘®Ph 5.5 7
mCOD 6.6 2

4 . Discussion
It is thought that pattern of dedicated devices effects the result, but sodium hypochlorite whether
effects it or not is fuzzy.
5. Conclusion
The best water pattern is @).
6. References

1) https. //www. jstage. jst. go. Jp/art1Cle/tanso1949/2006/225/2006 225 373/ _pdf
2) https://kurashi—no. jp/10097070
7. Key words

Water, Purification, Emergency

8. After Study
It is found that you can make water not best but maybe good to drink. | was surprised that results.

They were different each other. | want to make more perfect water with a little more ingenuity.
In addition, | could not concern many things such as how much alum | have to add. So | want to
remember and make use of this experience.

_11_



3223
BHEHOELIITOVWT~RENHES~
SHE 2# 2F K& BH &

Pk
S & BAROFLREEZ, Ee(1: 1,618 ) F/-IXAK (1 : 1414 ) BNEEFNTWVEM3
OORA(12. FEIZE)IZEBE L THEL, BEECARLIT—RAICE LV EWVDRTWEE
HIRAEE S YD XD BRI S D DO EIT o7,
1. IROERELEN
FRERCEREN L EICEAVDONABRELITIE LN E LTEAER, [ELW] W) HIEE
TEBABESIERIECHENE R H 5 OB H>WTHEBRA L | BFEE2TT- 7,
2. B
FEMERH(EFA) ) TEHT2 « 3 CEMRE) ) I#io TWARE Y
O DR NESEITEELNE 50 :
@ EOPIZHELELIZIEEENEEATHENE I W =) FoE, X13H8)
@ HELOEBENMGEOBRICFIA IR TOWEINE I BE=1+ 5. K2&R)
D3ODFHRIEEB L THELONLOIZH TIXE -T2 EOKBEBARIC L TEE L,

%1 % 2
3. #R

@ @ _ ©)
EX3: 7/40 8/40 15/40
HiR 5/40 3/40

@D TEEEPFIHINTWAEZENEhoTo, T, ASREAE EN TV AEEITIEE A Y B ADR
7= 57
4. BR
HELAFIA L COAREITE -7, FFEOBRT, Bt oBETZARRICLEZL ALNRS
ZERGho-(EY, FHERE, R3ER), BEUNRELWERUIEBO—DEIHEZAND RIE
NTOBEENL RO TIE RO B o7,
5. #5R o
AEIOERTIL, 40 OREICOWTEREZIT- -, FARLBEOKF B2 LT, REOERN
HEONDODBIEL TV &=,
6. BB
D) BWFHAR TEE L) 2)RRRE (£ 231 3)FFE [EL£i#TER
{25 : https://mhidetoshi. exblog. jp/20508500/ https://note. com/artrlay/n/neafdd8ff944h
7. ¥—7—F
HEek B
8. 25BOMEERAT
<2, TERLE) LW ) EBNRRBE AT — 4 CRIE LERZANE 2 L RKREF -7,
Lot EL DT —FEEDTRIELEZNWEB o7z,

_12_



3223

On the Beauty of the Golden Ratio: A Search from Paintings
3th 2class No 23 Name Fuji Akira

Abstract
The golden ratio of famous paintings from overseas and Japan (1:1.618...) or silver ratio (1:1.414...)
- We classified it by focusing on three viewpoints (see "2. Method") and studied what kind of relationship
the golden ratio and the silver ratio are generally related to famous paintings that are said to be
beautiful.
1. Introduction
Alcause the golden ratio commonly used in paintings and buildings is famous as a "beautiful ratio",
he was interested in whether the abstract and subjective concept of "beautiful' has laws and
correlations, and conducted research.
2. Theory and Experiment
Whether the ratio of the outer frame to the painting listed in "Art Materials (Shugakusha)" and "Art
2 and 3 (Komura Books)" contains a golden ratio or a silver ratio in the painting (e.g., the face of the
Mona Lisa, see Figure 1) (3) Whether the spiral of the golden ratio is used for the composition of the
painting (e.g., 36 views of Fugaku , see Figure 2) The number of paintings applied from (1) to (3) was
counted and considered.

Figure1 Figure 2

3. Results
©) @ ©)
Golden ratio 7140 8/40 15/40
Silver ratio 5/40 3/40

The golden ratio was often used in the form of (3). In addition, most of the paintings containing the
white-silver ratio were Japanese paintings.
4. Discussion
There were many paintings that used the golden ratio. In the course of research, it was found that the
spiral of the golden ratio is often found in nature (see Figure 3, such as plants, the universe, etc.). |
thought that one of the reasons why | feel that the golden ratio is beautiful is because it is a form that
| have been used to seeing from day to day.
5. Conclusion
In this experiment, we conducted experiments on 40 paintings, but we would like to increase the
number of paintings to be examined to see if similar trends can be obtained.
6. References
1) Mathematical Publications "Mathematics 1"
2) Mitsumura Books "Art 2 and 3" 3) Shugakusha "Art Materials"
Image Quote: https://mhidetoshi.exbloq.jp/20508500/ https://note.com/artrlay/n/neafdd8ff944b
7. Key words
Golden ratio Silver ratio
8. After Study
it was difficult to examine the tendency by verifying the subjective sense of "beauty" with data.
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Changes due to washing mask
3th 3class No 6 Name Sao Enokishima

1. Introduction
The purpose of this study is to know how much washing reduces the function of the mask.
2. Hypothesis
By washing mask the fineness of fibers will be lost ,and filtration function and moisturizing function
won’t work well.
3. Method
- Wash each masks [0, 1, 5, 10, 20, 30] times.
- Compare these masks by conducting three tests below.
<Experiment 1>Shape/Sharpness
Observed fibers in each layers by microscope because mask is made from three kind of fibers.
<Experiment 2>Passage of gas
@D In the dark,let the incense smoke pass the mask,and observe if the smoke flow change in front
and back of the mask.
@ Letthe ammonia pass the mask and make it react to Hydrogen chloride. Then,observe if the white
smoke Ammonium chloride pass the mask.
(@ Examine temperature changes by storing gases of different temperatures in front and back of
the mask.
<Experiment 3>Powder filtration
Put flour in the container and covered it by a mask.Then,vacuum the flour from the top of the mask
for 5min,and compare its weight change.
4. Results
<Experiment 1>
The texture of the fabric seems to have become lighter.
However,there was no clear change in appearance.
<Experiment 2>
The air measurement was difficult to watch and each experiments could not be done.
<Experiment 3>
There was no clear change except for changes by accidents.
washes (number) 0 1 5 110 20 30
Reduced weight (g) | O, O | 1, 2 0, O 0, 0O 0, 5 0, 0O
5. Conclusion
It was difficult to measure the flow of gases.But | felt that masks became softer as | washed
them.Therefore,if we wash a non-woven mask and use it again,we might feel the texture is not good.
6. References
1) [R@fm~R7 ONRBLERROEER) 2B~ X7 B2
2) THEZ7ANERP~RAT | BE, TRE—R, &5
7. Key words
Non-woven mask, filtration
8. After Study _
When conducting a control experiment, | was keenly aware of the difficulty of conducting the
experiment, as there were no differences or unexpected results. And through failure, | was able to
learn the process of thinking about the cause myself, trying it many times, and making it better. | will
continue to value the attitude of proactively discovering issues and making improvements.
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Can we use Japanese shampoo in Europe ?
3th 2class No 36 Name Yamashita Ruki

Abstract

The difference when using the shampoo in soft water and hard water was evaluated from the
viewpoint of foaming ease.

1. Introduction

We use tap water on a daily basis, but its hardness varies from country to country. The tap water is
soft in Japan, but hard in Europe.

2. Theory and Experiment

| put water of 8 cii and shampoo of 1 small of medicine spoon in a test tube. And | shake the test
tube 10 times, Finally, | measure the amount of foam created.

3. Results

According to the figures, soft water bubbles more easily than hard water in most shampoo. However,
since the number of shampoo B is the same, the hardness of water is not related to foaminess. In
other words, this shampoo can be used both in Japan and in Europe.

Product name Soft water (cri) Hard water (cni)
A Je-laime 2.40 1.50
B Diane 2.10 2.10
C Umi no uruoiso 3.10 2.80
D BIOLISS 2.40 1.00
E flat 5.00 3.70

4 . Discussion

The soft water is more prone to foaming than hard water, calcium ions and magnesium ions
contained more in hard water is because it is more easily connected to the components of the
shampoo. Since the components of the shampoo foams by melting in water and weakening the
surface tension of the water, rather than the components of the shampoo dissolves in water, it is
considered to be difficult to foam in hard water that is connected to ions.

5. Conclusion '

Most shampoos are affected by hardness, but it has been found that some of them do not affect
hardness, such as B, so we would like to examine the main components of each shampoo in the
future to see the effects of the differences.

6. References
http://member.tokoha-u.ac.ip

7. Key words
Soft water Hard water Shampoo
8. After Study
We were able to investigate the specific differences between soft and hard water and some of the
effects of the differences. '
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4 FTDEEERS ZEA—3510
Cooling spray comparison
3th bclass No 10 Name Madoka Kodani

Abstract
| researched which cooling sprays could keep cold the best.
1. Introduction
There are many cooling spray on the market, but in the end | didn’t know which one has sustainability
and cooling sensitivity, so | wanted to know and research it.
2. Theory and Experiment
Shirt cool, heat-resistant towel, ice-making spray, and cool spray, one by one, applied to clothes.
And every 10 minutes, | measured the body temperature and surface temperature with a radiation
thermometer.
<Experiment > | put pushes on the shirt cool and cool spray, and 1 push on the towel to make water.
3. Results
The time decided that the time my body temperature come back to normal after | sprayed the cooling
spray on me is duration. Then shirt cool lasted the longest.

A spray that makes

Shirt cool : Cool spray
e e YalEY _— e
Body Surface Body Surface Body Surface :
gtemperature temperature temperature temperature ;temperatu;e t_c_ampe_ratureE
. The . 36. 4 33. 8 36. 2 32. 2  36. 2 32. 2
_temperature . o o
Justafter 36 .3  32.8 35 1 31.2 35 8 31.6
10minit ' N '
minites o5, 7 31. 1 36. 1 32. 0 35. 4 31. 0
 later S | | N
20minites | 45 32. 3  36. 2 32. 6  35.9 31. 8
Later o o R R
Sminites 5o o 32. 5  36. 2 33.0 36. 2 32. 6
Later B N L
40minites | |
MnLtes 1 36, 4 33. 1  36. 2 33. 0 36. 2 32. 9
S0minites 4 o 33. 8  36. 2 33.0 386. 2 33. 1
later | -

4 . Discussion
In this experiment, the shirt cool and cool spray felt cold, but the temperature actually dropped only
for about 10 minutes. From this, it was found that the cooling spray does not lower the temperature,
but makes it feel cold by menthol. In fact, these sprays contained menthol.
5. Conclusion
| want to use another product next time.
6. References
https://www. fcg-r. co. jp/lab/goods/report130719. html
7. Key words
Cooling spray  menthol
8. After Study
| think my presentation ability improved by making many presentations.
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Live with Water ~The Secret of Hard Water~
3th 1class No 12 Name Ono Harumi

Abstract
I investigated hard water, soft water, dirt, soap, and under which conditions soap scum would
occur.
1. Introduction
Last year, | did an experiment and compared hard water with soft water. Results of the experiment,
it was found that soft water is easier to remove dirt than hard water. And, after washing with hard
water “Soap scum” came out.
The purpose of this year’s experiment is to know about the soap scum that came out in last year’s
experiment.
2. Theory and Experiment
(A)Hard water 200ml, Cloth with 1.0g of Ketchup attached
(B)Hard water 200ml, Soap 1,0g, Cloth with nothing attached
(C)Soft water 200ml, Soap 1.0g, Cloth with nothing attached
Push and wash each of these 10 times.

3. Results

Only when (B), soap scum came out.

' (A)Hard water x Dirt (B)Hard water x Soap (C)Soft water x Soap
Nothing come out. Soap residue Bubbling, but nothlng comes

4 . Discussion :
Soap scum is produced by the reaction of hard water and soap.
2R-COO+Ca?**—(R-CO0),Cal

Soap scum, also called metal soap, is insoluble and precipitates. In hard water, more soap is used
by this reaction, so it is difficult to bubble.

5. Conclusion

In this experiment, | investigated the relationship between hard water and soap, but since the
detergent is made so that it can be washed even with hard water, | would like to investigate the
relationship between detergent and hard water.

6. References

1)  http://note.com/fumihiro-oikawa
2)  http://www.crecla. ip '
3)
4)

http://www. agure/ara. co. ip
Kagakunoshinkenkyu
7. Key words
Hard water Soft water Soap
8. After Study
In last year’s experiment, in order to investigate the difference between washing hard water and
soft water, we actually washed and compared the degree of dirt removal, and amount of Mg?*, Ca?*
contained in each. In the titration experiment, the experimental results differed from the formula
described in the literature, but we considered and investigated the cause using another literature.
Since this year is a condition of last year, | was able to come up with the results | wanted to
investigate by thinking about the experimental method myself for the parts that | could not do last
year.
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How to freeze supercooled water well
3th 2class No2 Name Kohei 1ijima

Abstract
| cooled the aqueous solution in the freezer, put it in a supercooled state, and observed how it was
shocked and frozen.
1. Introduction
After learning about supercooling in a science class, | became interested in supercooling and wanted
to study more deeply, so | decided to conduct an experiment.
2. Theory and Experiment
(DMake 400 ml each of pure water, saline solution, and sugar water, and pour them into a PET
bottle.( 20g each of salt and sugar)
(@After measuring the temperature of the aqueous solution, put the PET bottle (D in the freezer.
@3 Take out the PET bottle at a fixed time and check the following.
3. Results
Here, 1 will introduce two of the experiments conducted.
_ Experiment,1 |

solution pure water saline solution sugar water
start 27,3°C B 27,6°C 27,5°C

3 hours later 0,0°C -2,9°C -0,5°C
supercooling observed not observed observed

don't freeze
Experiment,2 B

solution pure water saline solution sugar water
start 27,6°C 27,5°C 27,6°C

3 hours later -0,2°C -3,1°C -0,6°C
supercooling not observed not observed observed

already freezed already freezed

4 . Discussion
From the results, it was found that it is easy to observe the supercooled state of sugar water, pure
water, and saline solution in this order. Therefore, it can be expected that the likelihood of supercooling
and the solute are not related.
It can be expected that the reason for the difference in the experiment was that the temperature
before cooling the solution was different.
5. Conclusion
I would like to re-experiment under the following conditions.
O Keep the temperature of the solution constant before cooling
O Try changing the solute to baking soda or citric acid
O Try changing the unit from “g” to “mol”
6. References
https://www.nichirei.co.jp/koras/category/ice/005.htmli#ttlice007
7. Key words '
supercooling
8. After Study
Through this class, | was able to learn important things when experimenting, such as recording even
the smallest things. Also, with the advice of the teachers, | was able to work happily.
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Do we really need 2m of social distance?
3th 1class No 22 Name Sora Tamae

Abstract

| measured how much splashes pass through the mask.

1. Introduction

Today due to the spread of coronavirus infection , new lifestyle is posted on the infectious disease
control homepage. The first of the contents is to secure social distance., second, wearing a mask,
third, to wash your hands. But | don't think the splash will come off if we put on a mask, and | thought
it is unnecessary to keep social distance. So searched the effect of the mask and the best infection
prevention method | thought.

2. Theory and Experiment
To confirm this, | prepared a non woven mask and a cloth mask, sprayed the droplets, and examined
how much the droplets pass through the mask.

3. Results
non woven mask cloth mask
1st | Om Om
2nd Om Om
3rd Om Om

Both results were totally impervious. For reference,NHK confilmed an experiment using a high
sensitivity camera,but results were the same.

4 . Discussion

| thought that if you wear a masks correctly to prevent the spread of infection, we may not need to
keep 2m of social distance.

5. Conclusion

However, resent study has pointed out that when running , we may follow the same path before the
droplets of runners running ahead fall. Therefore, it is necessary to keep a social distance longer than
usual, such as 4 to 5m when walking and 10m when running. In addition, it is recommended to walk
or run diagonally behind. Besides this, you should be aware of social distance when splashes leak
through the mask’s gap or when eating without masks. From the above, the best infection prevention
method | think is to put on a mask properly, take social distance, and remove viruses that can be
'prevented by hand washing, disinfection and veneration. There are people who say “It’s a cloth mask,
so it's not effective.” Or "we need to keep 2m.” but | thought it's not always the case.

6. References

1)corona.go.jp

2)https:/lyoutu.be/10gOmMmG-YIY”

7. Key words

Social distance

mask

8. After Study

| want to keep studying about researching at the college.
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Will chemical fibers replace natural fibers?
3th 3class No 34 Hikaru Matsuhashi

Abstract
| investigated whether chemical fibers could really replace natural fibers. This paper examines the
quick-drying of cotton and polyester.

1. Introduction
Currently, clothes made of chemical fibers are worn all over the world. | wonder whether chemical

fibers could really replace natural fibers. First, | summarized what kind of clothes you need for each
climate and the nature of natural and chemical fibers. Second, | conduct an experiment to determine

what kind of clothes dry faster.
2. Theory and Experiment
Combing cotton and polyester may make up for the weakness.
<Experiment > 1.Weigh the dry cloth.
2.Soak the cloth in water.
3.Weigh a cloth soaked in water after hanging it for 1 minute.
4. Measure the mass after 5,10,20,60,90,100,120 minutes.

3. Results
Quick-drying speed of polyester is fastest.
dry 7 5 10 20 60 90 710 0 /[minutes]
cotton , 4.7 104.7 88.2  72.5 13.6 il 6.7 4.7 [g]
cotton35% |
polyester65% 1.7 101.7 60.5 48.9 2.7 2.5 1.7
polyester ~ |5.8  105.8 34.4 5.8

4 . Discussion
Polyester has the nature of quick-drying. Cotton doesn’t have the nature. The blend of cotton and
polyester show the middle nature. '

5. Conclusion
The blend of cotton and polyester dried faster than cotton. This time | was only able to investigate

quick-drying, but | would also like to investigate other nature such as heat retention and ventilation.
6. References
1)http://www.rprc.hirosaki-u.ac.jp/kagakusya/H27/h26-uramachi-1.pdf
2)http:/www.tsukuba.ac.jp/community/kagakunome/pdf/13/jr/jrhs5.pdf
7. Key words

Chemical fibers  natural fibers cotton polyester

8. After Study :

By setting up the assignment by myself and thinking about the experimental method, | learned the
power to trial and error by myself, and the willingness and cooperation to discuss opinions with each .
other. In the future, | would like to make use of my two years of research experience in my university
life to conduct research that is much higher than it is now.
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How to deal with stains of nosebleeds
3th 3class No 4 Name Momoko Ikuta

1. Introduction
To find out how to deal with the least stains of nosebleeds by using what is at school when nosebleeds
occur at school. '
[Abstract] | experiment with something is at school to solve the problem.
2. Theory and Experiment

<Experiment 1> Nosebleeds on 100 polyester clothes. (I choose this one because polyester is
the common ingredient in the gym clothes and uniform shirts.)
<Experiment 2> Experiment under 6 conditions.
When? How?
@ | Soon With tap water
® | Soon With a wet tissue
© | Soon With liquid soap
@ | After the nosebleeds clots With tap water
© | After the nosebleeds clots With a wet tissue
(O | After the nosebleeds clots With liquid soap
<Experiment 3> Compare the whiteness with a color analyzer to see how much blood is left.
3. Results
' 100
80
60
40
20
0
2 : _ s L
. criteria ©. ; @ 3 ) | ) | @ ®
= L*(blightness) 9432 9304  90.9 9218 89.18 8477  80.09
®a*(+greenOred-)  -3.435 32  -336 2525  -1425 = -0.63 2818
#b*(+blueGyellow-)  7.23 8176 8824  9.544 109 147 1563
mL*(blightness) ®a*(+green©vred-) # b*(+blue©yellow-)

4 . Discussion
The more dirt remains, the darker it gets, and the more it far from the criteria and becomes reddish
and yellowish.
5. Conclusion
The best way to get rid of dirt is to wash it with soap immediately.
Wet tissue spread the dirt, so you shouldn'’t be used it.
6. References
Use the color system to quantify color.1(KONICAMINOLTA)
7. Key words
Nose bleed clean
8. After study
| can consider what is need to solve the problem.
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Can Paper Straw Save The World?
3th 3[9Class No.5 Name Sota Inoue

1.Abstract
This paper examines whether paper products are really eco-friendly through the decomposition experiment
and conducted questionnaire in order to know how everyone think about them.

2.Theory and Experiment

(D Put a biodegradable paper straw in the net, bury it in the soil, and check the decomposition regularly
(3 weeks, 40 days, 2 months, 3 months). '

@ Take a questionnaire about the movement of paper products in the world.

3.Hypothesis (Before experiment)
@O They must be decomposed.
@ There will be many people against it.

4 Results
(A) Decomposition experiment

3weeks 40days 2months 3months
(3weeks)) Almost no change was seen, and it can be said that decomposition has not started at all.
{40days) It feels a little softer. The color is starting to fade a little.
{2months)) There are more black areas and it is softer. It can be said that the disassembly has progressed
considerably. '
(3months) It was completely disassembled and lost.
(B) Questionnaire

Answer— Yes No
Q1.Have you ever used a paper straw? 130/253 123/253
Q2.Do you agree with the movement of paper 182/217 35/217
straws in the world?

{Opinion)) Q1 - It's too soft - | can put up with it for the environment - | have to drink it in a hurry + | don't
like the taste of paper - Difficult to use - No problem because you don't drink so slowly
'Q2 - You have to get used to it quickly. - You should give priority to overweight packaging. -
Put up for marine life - The market is still small, and if it becomes more popular in the
future, better paper straws will come out.
5.Hypothesis (After experiment) :
It takes time from the decomposition experiment, but if it is biodegradable, it will be decomposed, so it can
be said that it is environmentally friendly. Also, from the questionnaire, the penetration rate is still about
half, but many people have a positive opinion about the movement of the world.

6.Key words
Paper, Paper products, Paper straw

7.After study

| was able to develop the ability to continue researching by thinking for myself what | do not know the
correct answer.
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Stain removal by peels of fruits
3th 1class No 27 Name Hagimoto Kaoru

Abstract .

This paper examines which peel is easy to remove more stains by rubbing off two kinds of stains
by using five kinds of fruits. Also, it checks the reasons with it.

1. Introduction

I've heard | can remove stains which are hard to remove by using peels of fruits in the
environmentally -friendly way. From the viewpoint of reusing wastes, | was interested in how | can use
peels and why it happens, so | chose to study it.

2. Theory and Experiment

I chose five fruits, lemon, grapefruit, orange, apple, and banana. And the following experiment was
conducted.
<Experiment 1> | drew lines by an oily marking pen on a plastic underlay and rubbed them 30
- times by peels of fruits (both outside and inside).

I rubbed scale that had formed on the mirror in my bathroom 30 times by peels
of fruits (both outside and inside).

<Experiment 2>

3. Resulits.

Experiment1 | lemon grapefruit -orange apple banana
outside O O O X X
inside A X X X X

In experiment 1, outside
orange removed stains easier than grapefruits.

peels of citrus fruits removed oil stains well. In citrus fruits, lemon and

Experiment1 | lemon grapefruit orange apple | banana
outside O O O O X
inside O O O O X

In experiment 2, four fruits except banana removed scale well (both outside and inside).

4. Discussion

About experiment 1, it is thought that limonene, which is able to dissolve fats, in citrus fruits removed
oil stains. And the component which can remove oil stains is only outside peels.

About experiment 2, it is thought that citrus acid and malic acid in citrus fruits and apple neutralized
calcium in scale.

5. Conclusion

| can use peels of citrus fruits to remove oil stains, and peels which contain acid to remove scale.
After experiments, I'd like to examine other stains and think about applying this results to cleaning.
6. References
1)https://www. seikatsull0. jp
3)https://feg-r. co. jp

7. Key words

Limonene citrus acid

8. After Study

It is difficult to decide my theme, conduct experiments and consider the results. However, | could
study with thinking of the methods which is good for the purpose. It is found that | can find theme from
everything by listening to other’s presentations and see things around me. At university, I'd like to do
deeper studies by making use of my experiences in this school.

2 )https://enechange. jp

malic acid
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How to change anthocyanin color
3th 1class No 37 Name Yano Fuki

Abstract
Exmine the color changing of anthocyanin by pH.
1. Introduction
| belong to the SSH chemistry club so | did a experiment called “making yakisoba change colors” .
This experiment makes yakisoba colors green and pink by anthocyanin. | was interested in whether
it is possible to change anthocyanin other colors.
2. Theory and Experiment
Mix anthocyanin water which extract from purple cabbage and each five water which pH is different
and observe how color change. _
<Experiment 1> Use anthocyanin water and each five water whici pH is different
-HCI,CH.,COOH,H.0,R-COONa,NaOH-and observe how colors change.
Use anthocyanin water and each five water whici pH is different
-R-COONa,NaOH-and observe how colors change.

<Experiment 2>

3. Results
Experiment1
| water HC 1 CH,COOH ;0 R - COONa NaOH

pH 2.0 4.0 7.0 9.0 11

colors purple—red | purple —pink | purple—purple | purple—green | purple—vyellow

Experiment2

water R - COONa R - COONa R- COON_a__ NaOH

pH 8.0 9.0 10 11
colors purple — purple | purple — purple purple —green purple —vyellow

4 . Discussion
Anthocyanin colors change obiously in base condition. The colors change purple to green if pH keeps
more than nine and The colors change purple to yellow if pH keeps more than ten. The colors
change red and pink in acid condition, but it is difficult to observe because anthocyanin water originally
purple.
5. Conclusion
We can use anthocyanin water to measure water pH if we expect the water will be in base condition.
6.References
1) Tokyo shoseki Biology
2) Zikkyo syuppan Chemistry
7. Key words
anthocyanin  purplecabbage
8. After Study
I can finish the experiment that | could not complete in chemistry club. | want to use this experiment
next.

pH
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The _minimum number of moves of the Tower of Conditional Hanoi
3th 2class No 24 Name Shoma Hosokawa

Abstract :
Find the formula of the minimum number of moves. | think | could derive it if various conditions
were attached.
1. Introduction
When | learned the command of the robot's arm in the technical practice, | was interested in the
tower of Hanoi which | treated as an object to move with the arm, and | wanted to investigate it in
more detail.
2. Theory and Experiment
The tower was actually assembled using sponges and figures.
Here, | will explain the rules of the tower of Hanoi.
Move an object to the far right while following these rules.
Rules:1. Move an object in a single operation.
2.The object is moved somewhere in three places.
3. Don't put a large object on top of a small object. WWWWWWW WWWWWWW WWWWWWW
<Experiment 1> Prove the shortest number of moves of not conditioned towers.
<Experiment 2> Prove the shortest number of conditioned towers. Here, the object at the top
of the tower is a horse. This horse can't be put on a thorns.

3. Results
<Experiment 1> _
steps 1 2 3 4
minimum number 1 3 7 15
<Experiment 2> —the location of object with thorns
stepsl 3 4 5 6 7
3 7
4 156 19
5 - 31 39 31
6 63 79 63 79
7 127 -159 127 159 127

4. Discussion

When there is no condition, the shortest number of moves were required to be 2"1 times using the
recurrence formula. :

When conditioned, the minimum number of moves were varied depending on the position of the
thorns. When the tower is odd-stage from the top, they are the same value as when there is no
condition, and when the tower is even-stage from the top, they are required that the shortest number
of moves are 2™'+2"? times using a mathematical induction.

5. Conclusion

Even with the conditions, the shortest numbers are required.

6. References
1) https://ws-idea.artec-t.com/handmath/BinaryWorld/hanoi/index.htm/

2) https://math.nakaken88.com

7. Key words

Recurrence formula Mathematical induction
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Infection rate of “New Coronavirus”

3th 3class No 8 Name Sana Odachi

Abstract

The infection rate of the new coronavirus, which is spreading, was calculated by region. We also
determined the conditional probabilities using PCR tests, which are used to confirm whether or not
they are infected with the new coronavirus.
1. Introduction

To find out what the infection rate is for the new coronavirus, which has spread explosively in a few
months. Also, to see how accurate the PCR test is and how likely it is that a positive person will be
falsely negative.
2. Theory and Experiment
<Experiment 1> @ to test the infection rate.
(1) Examine the population of the whole world, Japan, Tokyo, and Aichi Prefecture.
(2) Check the number of infected people in each region.
(3)(2) = (1) X 100
< Experiment 2> (@ using the PCR test in Experiment I.
(1) Examine the sensitivity of the PCR test '

(the probability that the infected person can be correctly tested as positive).
(2) Po(B)="522 to get the conditional probability
3. Results
[ 1 J@Population of each region

@Number of infected people in each region

World | About 7,757,540,000 As of July,26 As of October,6
Japan | About 125,960,000 World About 16,500,000 | About 35,500,000
Tokyo | About 14,000,000 Japan | About 30,000 | About 86,000
Aichi About 7,550,000 Tokyo About 11,354 | About 26,563
Aichi About 1,166 | About 5,456
@ Infection Rate
As of July,26 | As of October,6 | [ 2 ]PCR Test
World 0. 21% 0. 46% ®Positive - Correct 7 0%
Japan 0. 02% 0. 07% " Incorrect 3 0%
Tokyo 0. 08% 0. 19% eNegative » Correct 9 9%
Aichi 0. 02% 0. 07% * Incorrect 1%
Pe(A) Pg(A) Pg(A) Ps(A)
World 12.80% | 22.40% | 87.20% | 77.60% | 0.063% | 0.140% | 99.973% | 99.860%
Japan 1.38% 4.67% | 98.62% | 95.33% | 0.006% | 0.021% | 99.994% | 99.979%
Tokyo 5.30% | 11.76% | 94.70% | 88.24% | 0.024% | 0.058% | 99.976% | 99.942%
Aichi 1.38% 4.67% | 98.62% | 95.33% | 0.006% | 0.021% | 99.994% | 99.979%

4. Conclusion
- The infection rate seen in the whole world was the largest.
- The accuracy of the PCR test is not very high, the probability that the person who is also positive
conditional probability is determined to be negative by mistake is unexpectedly high.
5. References '
1) www.toukei.metro‘tokvolg.j_g
2) www.pref.aichi.jp
6. Key words

New Coronavirus PCR Test Infection rate Conditional probability
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What Is the Shortest Route?
3th b5class No 32 Name Mineno Sei

Abstract

This paper examines the shortest route that visits every attraction once and returns to the gate in
Tokyo Disneyland.

1. Introduction

In the amusement park where there are a lot of play equipment, it is difficult to play with all the play
equipment in a day, and how to enjoy it efficiently is required. It was thought that it was possible to
help this if the shortest route around the play equipment was founded, and the research was done for
Tokyo Disneyland.

2. Theory and Experiment

This time, the route between multiple points is defined as a closed route through multiple points.
Further, the shortest route is defined as a route whose length of the projection to the hydro plane is
the shortest in a possible route.

<Experiment 1> Turn the map of Tokyo Disneyland into a “graph” which consists of nodes and
edges.

<Experiment 2> Use dijkstra’s algorithm* to find the shortest paths between two nodes.

<Experiment 3> Examine every route among some nodes and find the shortest one.

* dijkstra’s algorithm: an algorithm for finding the shortest paths between two nodes in a graph

3. Results

The shortest route between five points (Big thunder mountain, It's a Small World, Main Entrance
Gate, Space Mountain, Splash Mountain) was found. There are twenty order to visit five attractions
once, and the shortest one (Main Entrance Gate> Space Mountain> It's a Small World> Splash
Mountain> Big thunder mountain) is 1896m.

4 . Discussion

The reason why only the shortest route around five points was requested this time is that it was

(n—1)!

difficult to calculate any more. Generally the order of the n points, There are , since 44

attractions (play equipment) as of October 2020 is present in Tokyo Disneyland, it is necessary to
consider the route of about 3.0 x 10°2.

5. Conclusion

We may get a little more results if we calculate using a computer, but it will still take time to count
and compare all the forwards. We need a program that is required to have an approximate solution,
not an optimal solution.

6. References
1) yobikou no nori de manabu “daigaku no sugaku, buturi” https://yobinori.ip/
2) Google Map
3)OLC GROOP http://www.olc.co.ip

7. Key words

the Shortest Route

8. After Study

Through two years of research activities, | was able to develop the ability to voluntarily discover and
solve problems. It was also costumed to plan, execute, and re-plan.
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| don’t know “How to tie my Necktie”!
3th 3class No26 Tanaka Ei jun

Abstract

This paper examines the features of some of how to wear a necktie assessed by four indicators
and relations among each feature.

1. Introduction

One proper way of wearing necktie is not defined, and people tie their necktie in their own way. So,
in order to assess ways of wearing necktie and determine the best one, this study was conducted
2. Theory and Experiment

4 ways of wearing necktie (Plain knot, Double knot, Windsor knot, and Semi Windsor knot) were
assessed by these 4 indicators.
“Times”: The number of folding a necktie back in each way of wearing.
“Twists”™: The degree of the ring part of the necktie twisting during taking it off.
“Ratio”: The ratio between the length of the right side of the knot and the left side.
“Length” The length of the wider part of the necktie.

3. Results

Times Twists Ratio Length
Plain knot | 4times 1.5 round 3cm:4cm 53cm
Double knot 6 times ~ | 0.5round 3cm:5cm - 44cm
Windsor knot 4 times 1.round 6cm:5cm 28cm
Semi Windsor knot | 8 times 2 round 4cm:dcem 43cm

The more the figure of “Times” gets, the less the figure of “Length” get. However, there is no relation
between “Twists” or “Ratio” and other indicators.

4 . Discussion

It is thought that, when the figure of “Times” gets more, the figure of “Length” gets more because the
area included in the part of the knot increases. Also, the indicators which seem to have no relation
with other indicators have to be concerned more, involving new factors which are not assessed in this
study, such as different between structures inside of the part of the knot.

5. Conclusion

In this study, the results are not clear because the experiment is not conducted so much and there
are a few indicators. Improving the experiment method is needed, and thus, some new relation
between each factors.

6. References

1) “‘AOKI's SYUKATSU magazine” aoki-style.com
2) “How to tie the necktie/P.S.FA editors” perfect-s.com
7. Key words

Necktie

8. After Study

It is found that it is difficult but important to perceive things exist in reality from various perspectives,
to concern about them logically and to tell about what | learned from them by myself. These
experiences would be useful in many ways.
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Can such a thing happen? ~ A probability of changing the seating arrangement~

3th 3class No 27 Name Tsutsui Haruna

Abstract

This paper examines the probability of some events of the probability of changing seats.
1. Introduction
Usually, we change the seating arrangement without any reason. | want to find out how likely it is
that an event that occurs when we change seats will actually occur.
2. Theory and Experiment
Formulate and calculate to obtain the probability of the following four events.
(The probability of getting any seat is equally likely.) _
In order to compare, | think about two cases, one for 9 people and the other for 40 people.
[1] Some people will have the same seat.
(1) Everyone
(ii ) One person (Including cases that other people have the same seat.)
(iii) N people (N is natural number, 1=N=9 or 1=N=40)
[2] Two people next to each other will be seated next to each other again.

3. Results The probability of four e_vent
.number of people 9 A 40 A nA
event™\ '
E1l (39) 1 1 1 1 1
_———— 0, N v -50¢, et}
91~ 362880 - "00%7% | 301 "B a6 x 10w - 123 x 10 o n!
(ii) 8 1 39! 1 n-1! 1
—=— =11.19 | = =259 ==
: g1 =g = 11.1% 200 a0 % n___n
(iii) (9 —N)! (40 — N)! (n—-N)!
00 = —5; 800 = —5; nl
[2] 12)(7!_1___ 66><38!_ 11 = 0.0004%
| 9 6 40! 260 °
\ '
N\
AN
\‘\
ai \\.
o
N
a(x) SN

4. Discussion

- The more people who change seats, the less likely it is that any of the four events will occur.
- The more people in the same seats, the lower the probability.

+ As the number of having the same seat decreases like an exponential function.
5. Conclusion

Even if something is happening around us, the probability is not high.

6. References

GeoGebra Graphing Calculator
7. Key words

Probability
8. After Study

It is the most difficult thing to improve the accuracy of formulas.
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What should SAN-EN Neo Phoenix do to win its game?
3th 5class No.30 Name Soya Hirota

Abstract

This paper examines what SAN-EN Neo Phoenix inferiors to other teams.

1. Introduction

“SAN-EN Neo Phoenix” is one Japanese basketball team, which is based in Toyohashi and

belongs to the B. LEAGUE, Japanese top basketball league. However, the win percentage of Sanen
is 12%, and this is much lower than other teams. | examined stats of it.

2. Theory and Experiment

| cited the stats of B. LEAGUE from the official site, and calculate “Four Factors”, which largely
determines the victory or defeat. Next, | compered Sanen’s stats with others’ ones.

[eFG%(Effective Field Goal Percentage)] =(FGM+0.5*3PM)/FGA

[TO%(Turnover Percentage)] =TO/(FGA+0.44*FTA+TO)

[FTR (Free Throw Rate)] =FTA/FGA

[ORB%(Offensive Rebound Percentage)] =ORB/ (ORB + opponents’ ORB)

3. Results
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E 41 3376 823 1262 9595 0486 298 B38; 0356 554 716 0774 370 1072 1442 352 840 48 201 00
u LW 326 787 7 UE06 2769 0436 F30CCiozs 0303 sk 63T 076 560 oM aBe . d0 7Ee B3 20100 .
Ex3 41 3301 7800 1238 2724 0454, 115 863 0351 410 593 0.681 475 1178, 1653 403 879 §7 20200
w5 4067 3212 8047 12243 2647 0463 334 65283 035083 489 654 0745 455 1079 1534 3772 BAT 9833
=i W) gEIR CREE 1004 I sES 0433 SN0 EE 0346 341 400 0683 349 J0TB 36T B33 070 R
18

ZEOME 18 18 17 15 13 9 1] 8 18 17 16 16 15 18 18 18

1279106 3264.28 0.99
0.525449 0111654 02035880 334964 0.9
0553063 0151725 0702756
0543738 012846 0.275915 333

All of these figures are comparatively worse than other teams.
Among these. (especially TO%)

0435125 0174845 0230047 348478 0995877 H H : .

R i T This shows relatively high scores of 3P shots and low figure of

052627 013033 0.24818. 337459 087027 fouls and block agains{_

0494553 0164914 0.197624  3266.56. 0.863621
13 1B 7 17 15

4. Discussion
According to the scores of 3P shots, fouls, and block against, their plays seem to be not so active,
especially most of their offenses end with long-range shots.
This tendency leads them to be stolen their ball, and the figure of TO% become high.
5. Conclusion .
They seem to be ought to practice fundamental training more, in order to make their mind better (for
example, patience with pressure or confidence) and simply to rise their skills.
6. References
1) “B.LEAGUE” http://bleague.jp
2) “Sports Analytics Lab”  http://www.sportsanalytics.com
7. Key words ‘
Basketball B.LEAGUE Sanen
8. After Study
| have developed my skill to find ways to research.
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Do the Miura map fold strength depend on how to fold it?
3th 2class No 29 Name Minamide Mikoto

Abstract

| fold three sheets of graph paper in Miura map fold by different ways and put weights them until
they are crushed.

1. Introduction _

Miura map fold is the folding pattern invented by Miura Koryo in 1970. Now, it is used for satellite
solar panels, paper map, drink cans, and so on. | read structure about Miura map fold in English class.
Then I'm interested in it and tried experiment.

2. Theory and Experiment
(1)Fold three sheets of graph paper(21>X29cm) in Miura map fold. They are named A, B, C.

Parallel fold lines Bellows fold lines Angle between two lines
A 5 8 45degrees
B 5 8 60degrees
C 6 8 60degrees
(2)Put paper A, B, C on the table and put plastic sheet on them.
(3)Put weights of 250g each on them until they are crushed.
3. Results
1 2 3 4
A 2000g 17509 1000g 1000g
B 2000g 2000g 2000g 1000g
C 30009 22509 2250g 1750¢g

4 . Discussion

Paper C have one more parallel fold lines. it is stronger than A and B. This is probably because
length of folded lines under pressure. The longer length of it, the stronger against pressure.

5. Conclusion
- The more the number of fold lines, the stronger Miura map fold. However, in this experiment, there
is a limit because | folded paper by hand.

I can’t found relationship between the angle between the two fold lines and its strength.

6. References

The mistery of “Miura folds” that collapse and increase in strength.

https://www.athome-academy.jp/archive/mathematics_physics/0000001014_all.htm|

7. Key words

Miura map fold

8. After Study

| have many trouble. It takes a lot of time to find the material to do research. So there is no choice
but to proceed with the experiment without a clear purpose. | found it difficult to carry out research
with a porpose and systematically.
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Let’ s visualize sounds by making “chladni figure
3th 2class No 1 Name Asano Mayuri

Abstract
A Chladni figure is a figure that appears when a plane dusted with sound is vibrated by sound, and
appears only at frequencies that resonate. In this study, | made my own device to generate Chladni
figures. At that time, we considered the most observable device by changing the materials used.
1. Introduction
A general device that generates a Chladni figure is expensive and not easily available, so it is difficult
to carry out even if you try to observe it. Therefore, | researched a method to make a device using
familiar objects so that anyone can easily observe it.
2. Theory and Experiment
I made some devices by changing the material used for the plane with the same method, and actually
observed the Chladni figure and examined the device.
(DMake a device
2. Place the speaker in the bow! with the sound source facing up.
(At this time, adjust the height so that it does not hit the plane created in (1)2.)
@Features of how figures appear
1. Sprinkle the powder on the device.
2. Change the frequency and record the frequency at which the figure appears.
(@ Examination of equipment
For each device, (1) the number of times the figure appears (2) summarize the characteristics of
how the figure appears, and consider the device that is the easiest to observe.
3. Results '
(1) Number of times the figure appeared

Aluminum foil - - - Otimes (cannot be judged because it was disconnected from the speaker)
Garbage bag (polyethylene) - - - 2times
Wrap (polyvinylidene chloride) -+ - - 4times

(2) Features of how figures appear
Garbage bag (polyethylene) - - - Clearly thick
lineWrap (polyvinylidene chloride) = - - Thin lines with many breaks
The easiest device to observe: A device using a garbage bag (polyethylene)
4 . Discussion
It is the wrap that the most figures appear, but since the appearance of the figures is not clear, it is
easier to observe in the garbage bag. It is considered that this is related to the fact that the flat surface
of the wrap has a weak tension and the powder does not easily vibrate due to the viscosity of the
surface.
5. Conclusion
The garbage bag was distorted in flat surface because it was pulled too much when it was fixed to
the bowl. The challenge is to homogenize the plane.
6. Referencesin
1) If you know "water and sound", you can understand "everything in the universe" Water sound image
2) wttps: //youtu.be/CBBzSs80.Jd4
7. Key words
Plane material figure
8. After Study
When [ actually tried it, | found many unexpected discoveries.
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Wi-Fi interferences
3th 1class No8 Name Ohashi Takumi

Abstract
| looked at how Wi-Fi communications are affected by other radio waves. | used iPerf3 to measure
the speed of the LAN to determine if interference was occurring.
1. Introduction
Understand the characteristics of Wi-Fi communications, where communications are becoming
higher capacity.
2. Theory and Experiment
| used iperf3 to measure the communication speed between the two computers and look at the speed
reduction to see if there was interference. | also measured the speed attenuation due to distance and
obstacles.
<Experiment 1> _
To measure the interference between the 2.4Ghz and 5Ghz bands and the microwave oven, | measured
the speed with and without the microwave oven use.
<Experiment 2> '
In order to investigate the interference between Wi-Fi in the 2.4Ghz band, | measured the speed when
using only one of them and when using them at the same time. -
<Experiment 3> '
The attenuation rates due to obstacles were studied for the 2.4Ghz and 5Ghz bands, respectively.
3. Results

Simultaneous use Microwave 1 Obstacles
60 100 126 -~ 80
195 60
40 - 50 - 124 — e A0}
20 - L 123 - R . - 20
J T T i AV h =01 i
1 6 13 i 1 6 13 | 2.4CGhz 5Ghz
I o M nse decrease | EEEEEnpo WEEEN use seww=decrease EEE specd  se——docregse

4. Discussion _
The longer wave length in the 2.4Ghz band than in the 5Ghz band affected the results.
5. Conclusion
| want to examine the interference between the 5Ghz bands and compare it with the interference
between the 2.4Ghz bands.
6. References
1)https://iperf.fr [iPerf3]
2)https://www.alied-telesis.co.kp [##: LAN HaE5ni%]
7. Key words
Wi-Fi interference radio wave
8. After Study
Throughout my two years of research, | have been reminded that ideal results are hard to come by
and that ideals and reality are a bit far apart. | would like to make use of my experience to continue
my research in the future.
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Which structure is the stronger?
3th 2class No 4 Name Ito Manae

Abstract
We created various forms of structures and examlned what structures are strongest and how forces
are added to each structure.

1. Introduction

There are many structures around us. For example, square, triangle, hexagon (those called truss
structure or honey comb structure). | want to find out which structure is the strongest.

2. Theory and Experiment

: 1. make structure with only paper and glue. Second,

No:1 : Y Nad e 2. put 20g nuts one by one on it.
L" e == e gErm || 3.check on how many can be putted on it.
' ' [1]square [ 2 ]horizontal square
~ [3]vertical square [4 ]square(dense)
_ [5]right triangle [ 6 Jequilateral triangle
[ 7 Jnexagon
3. Results

No .1~4 square
Those collapse by 3~5 nuts. Dense square is the stronger of the four.
No .5~6 triangle -
This structure did not collapse at all. (max27)
It is okay to shift the center of gravity.
No .7 hexagon
This shape is not stable. It is easy to collapse. But this is strongest than square. This collapse by 6
nuts.
4 . Discussion
Square is easy to transform. So, if this was given strong and diagonal force, this structure will
collapse. Triangle is the strongest. | think triangle cannot transform immediate. The force was spread
different ways. This structure was called “truss structure”. Hexagon is also easy to transform. This is
weak to pressure of outside. However, this is very flexible. This structure was called “honey comb
structure”.
5. Conclusion
Of the shapes examined in this experiment, the triangle was the strongest in the force from above.
However, | noticed that there is a shape which is excellent in flexibility like a hexagon, and there is a
suitable shape respectively by the force put on. | want to examine the strength in a different power.
6. References
http://kentiku-kouzou.jp/struc-torasu.html
7. Key words
structure triangle square hexagon
8. After Study
Through my two years of research, | have learned the importance of questioning my daily life,
conducting my own research, and finding my own answers. Until last year, it was a group activity, and
the experiment went smoothly, but this year, there were a lot of difficult things in the research. However,
it was very fun to experiment, and | was glad that | had this kind of experience. | want to make use of
this experience in the future.
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The lifespan of shuttle
3th 2class No 35 Name Yamashita Yuno
Abstract

Four types of shuttles, including new shuttles and missing feathers, were compared to examine the
drop point and the air flow around the shuttle.

1. Introduction

| belonged to badminton club and | felt the lifespan of shuttle was very short. | judged whether it still
would be able to be used or not only from the appearance ,so | decide when we should stop using it
by this research.

2. Theory and Experiment

(1) New shuttles

(2) Shuttles with partially wings

(3) Shuttles with evenly missing wings
(4) Shuttles with ragged wings

{experiment1)

Strike 50 short serves on each of the above. The target location is a rectangle of 50cm in length and
30cm in width as one side of the service line of the opponent's coat (hereinafter "target"), to record
the drop point of all shuttles.

(experiment2)
Drop the shuttle and send wind from below to observe the air flow around the shuttle.

Th number of shuttle
which fall into target

31 19 29 24

(experiment1)

More than half of shuttles (1) and (3) fell into the middle, with shuttles (1) ingest. More than half of the
shuttles (2) and (4) were off the mark, and the variation in the drop point was greater than that of (1) and
(3).

(experiment2)

There were significant differences between shuttles (1), (3) and shuttles (2) and (4). In (1) and (3), the
shuttle rotates during the fall, and the air flow entering the shuttle and the air flow along the shape of the
shuttle were observed outside the shuttle. (2), (4) shuttle hardly rotates, air flow was not symmetrical.

4. Discussion

Uniform air flow around the shuttle causes the shuttle to rotate, and stable orbits (1) and (3) have
fallen on the track, while the air flow around the shuttle is not uniform and there has been little rotation
in the shuttle, so the orbit is not stable and the number of shuttles falling in (2) and (4) is considered
to have decreased. In other words, the drop point of the shuttle and the air flow around the shuttle are
related.

5. Conclusion

In this experiment, | only hit short serve, but | want to compare it with other shots.
6. References
1) Badminton Short Serve Trajectory
2) Badminton Shuttlecock’s High Principle Mechanism
7. Key words

Badminton shuttle

8. After Study

I would like to make use of the ability to discover and explore issues that | have learned.
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Offer the better Buffer
3th class 3 No 7 Name Oki Ryogo

Abstract

This paper aims to examine which materials is most suitable for buffers. | examined two forces for
buffers: water resistance and coulomb force. | tried to show my results visually using graphs.

1. Introduction

There are many buffers around us though most of us live without thinking about them. For example,
they are used for cars and elevators. | happened to know that buffers are made of many materials
and | came to be curious about what materials are the best for buffers. That’s why | started to examine
the water resistance and coulomb force.

2. Theory and Experiment

I made a model of buffers using water or coulomb force and did thought experiments. Both in
experiment 1(a buffer using water), and 2(one using coulomb force), | used the equation of motion
and the conservation of energy and solved the differential equation. | aimed at making the graph

showing the relationship between time and velocity. (In this paper, | omit the calculation because of
the lack of space.)
3. Results

In experiment 1, | found the velocity changes like the graph below.

( m: mass of the buffered thing
M: mass of the buffer
k: the constant in the coulomb law)

k" WSRO

(vertical axis: velocity / horizontal axis: time)

The velocity decreases exponentially. _

In experiment 2, | got the equation above, but | can’t solve the equation for “v” and | can’t make the
graph.
4 . Discussion

It is thought that by a buffer using water, the velocity decreases exponentially.

5. Conclusion

| have to find the appropriate standard to evaluate which buffer is the best.
6. References
7. Key words

a buffer  water resistance  coulomb force

8. After Study

Through the research for 2 years, | have found the joy of physics research. Last year, | did a research
about the water outside and | found the experimental physics to be exciting. This year, | did a research
about the buffer inside and | found the theoretical physics to be interesting. After | graduate from this

high school and go on to a university, this experience will help me choose my research and fully finish
it. '
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