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Research on fireproof paper

2614 Mana Koketsu 2504 Ayana Ukai 2514 Yuna Kobayashi 2606 Yuma Umemura

For this research project, we searched for ways to prevent paper from burning. First, we did an experiment on the combustion
of a type of cloth familiar to us. Based on the result of this experiment, we researched flame retardants. Through this research,
we learned that paper doesn’t burn after applying boric acid solution to it. So, we dissolved boric acid in solutions of potassium
carbonate, sodium carbonate, and calcium carbonate because they can dissolve boric acid easily. As a result, we found that we
could make fireproof paper by applying those solutions to paper.
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The structure of Samara gliding well

2502 Yu Izawa 2516 Yu Shimojo 2527 Keisuke Hatano

We are interested in seeds spinning. Our experiment investigated the best gliding structure of Samaras, or seeds of Acer
Buergeram, through modelling them and conducting drop tests. When we investigated real Samaras, we found that lighter and
larger Samaras glide longer. After that, we made models that varied weight, length and surface area. According to experiments,
the importance for gliding longer is balance of weight and surface area.
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Plants and pH ~The effects of acid rain~

2521 Riku Takei 2628 Ken Naruse 2636 Syunya Morikawa

Nowadays, acid rain is a global problem. To research the relationship between plant’s growth and the pH of the solution it is
grown in, we performed an experiment that we grew radish seeds in pH1 to 7 solution. Our result showed that the lower the
revel of pH, the lower the probability of sprouting, and seeds can’t grow normally in solution that is low level of pH . The
solution’s acidity affected the plant’s sprouting and growth more stronger than it’s concentration. Protein is weak against
acidity. So we suspected that these effects are seen because the acidity break down Phytochrome , which is related to plant’s
sprouting and green color. But we were not able to reveal it.
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The winning strategy for poker by using Bayesian statistics

2505 Atsushi Ono 2534 Nao Mikami 2605 Chihiro Ibata

We derived the best way to win in poker, which we called the winning strategy, using Bayesian statistics. We evaluated the
probability of the poker hand one had played before winning the game. We thought that using ordinary rules of poker would
make the evaluation of the probability complicated, so we simplified the rules, such as drawing three cards first, and we derived
the winning strategy for “simple poker.” We concluded that the best way to win “simple poker” is to exchange one card when
one has no pair, to exchange one card which does not make a pair, when one has one pair, to exchange no card when one has
three of a kind. We will carry out verification of this winning strategy in further research, and then want to apply this strategy
to poker with regular rules.
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What decide the height of sand hill?(Physics)

2616 Rina Kondo 2618 Fumino Shimohata 2639 Shiho Yamamoto

We used to play in the sand. When it’ll be some height, sands started falling and collapsed. So we wandered why this thing

happen? How we can make a high sand hill? We decided to study about these things. We made sand hills with changing the
shapes of the bases and particles .As a result base radius and the size of the grain change the height. We’d like to make an

experiment using actual sand from now on.
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Prediction of population

2520 Mao Suzuki 2610 Toshiya Kano 2637 Ryo Yasue

This project examines a mathematical method for predicting the population of a species on an island. Given an initial
population size, a birth rate, differential equations were used to model population changes over time and predict a final
population. When these differential equations could not be solved by integration, a numerical substitution method called the
Runge-Kutta method was used. When we compared our predicted final population to actual data, the numbers were different.

We suspect that the error is due to environmental interactions and a wrong reading of initial population.
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Effect of shape on paper plane

2513 Yuta Kumazaki 2515 Riku Sasaki 2529 Itsuki Hayashi

Airplanes are always fun to see. The aim of this research is to examine what makes an airplane fly farther. We altered the
shapes on many kinds of paper planes and made a catapult to give stable velocity in order to examine the effect of the shapes,
then measured the flight distance of each plane and took pictures of its orbit. A result of testing shows four conditions which
relates to flight distance; the angle of attack, sweptback angle, wing area and the position of the center of gravity. From the
result, there are three conditions that act on moments on the paper plane; the angle of attack, wing area and the position of the
center of gravity. Altering these conditions make the paper plane fly farther.
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Control of robot

2519 Takuya Suzuki 2631 Shuya Hirose 2632 Taichi Furukawa

When we watched the game of robocup junior soccer, we wonder why robots chase accurately and advancing toward a goal. In
order to solve the problem, we made robots, programed and played the game. First, we designed a two-wheel controlled robot
and a three-wheels controlled robot. Second, we made robots by soldering sensors and motors. Next we programmed them. We
wrote a program so that the robots can chase a ball accurately. Then, we explored improvements observing the robots playing
games. As a result, we found that the robots need good maintenance and strong hard. In addition, we need to make a
situational programming using variable as an easy program running on sensor value in terms of software.
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Bamboo copter

2620 Shota Suzuki 2503 Masaya Ito 2539 Shinya Watanabe

A bamboo dragonfly is a traditional Japanese toy , which consists only two parts , the wing and the shaft. The shaft rotates its
body and the wing generate the lift. We examined how the length of the wing and the shaft affect the flight duration. We
varied the ratio and measure flight time. Our experimentation showed that a wing-bar ratio of 1 has the longest flight duration.
We plan to examine how the angle of the wing affects the flight duration in the future.
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How to spread warmer futon

2625 Mirano Taguchi 2603 Shunta Itou 2609 Kousuke Katsuno 2634 Kousei Miyake

Some people spread the down quilt above the blanket when they sleep, while others do the opposite. Our project investigates
which order is warmer. We predicted that the former way is warmer from the characteristic of the blanket and the feather
futon, and examined the change in the temperature by using the electric pillow instead of human. We found that when we did
an experiment for five minutes, the way of spreading the down quilt above the blanket is warmer, but when we did an
experiment for fifteen minutes, the way of spreading the blanket above the down quilt is warmer.
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The structure of buildings and long-period ground motion

2528 Yoku Hattori 2511 Shoki Kawakami 2526 Soma Naruse 2623 Kaito Terashima

The purpose is our research to find the structure of the building that can stand long-period ground motion. Therefore, we made

two model buildings, one with laminated rubber, a quake-absorbing structure and the other without the structure and shook it.

We compared the result of the amplitude of vibration of those two buildings. As a result of those experiments, we found that the
laminated rubber can restrain the vibration by long-period ground motion to some extent.
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Effect of blade form on generation efficiency

2532 Kazuaki Himuro 2531 Yugo Hara 2633 Taichi Miura

Effect of blade foam on generation efficiency in generators.We conducted an experiment to examine the effect of blade weight
and shape on generation efficiency. We thought that those with larger mass and area of blade would have good power
generation efficiency. Because it is known from previous research that heaviness of blade correlates with generation efficiency,
we specifically varied the length of the blade. The created blade was attached to the water and connected to the voltmeter with
conducting wire. The shorter the blade is, the higher the generation efficiency is good. Through this research, we found the
shapes of blades with good power generation efficiency and think that it will be useful for the future.
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Study of the color

2507 Nozomi Kachi 2611 Mei Kameshima 2628 Megumi Tsuge 2638 Yumemi Yasuda

Our experiment examines the structure of the colored compound that is generated by a coupling reaction between a-naphthol
and aniline. Our research shows that warm colors such as red and orange exist because of the presence of an azo group.
However, the color which is generated changes over time. We plan to investigate the cause with a Colum chromatography in
the future.
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Variation of a smell by the esterification and the oxidation-reduction reaction

2517 Ayane Sugiura 2612 Manoka Kikuchi

The purpose of our study was to change an unpleasant smell to a good one. We tried to accomplish this using both
Esterification and Oxidation-reduction reactions. We used a carboxylic acids as unpleasant smells. Esterification of the
carboxylic acid and the alcohol both successfully changed the smell. The Oxidation-reduction reaction with the alcohol was
unsuccessful, but another Oxidation-reduction reaction with limonene was successful. We think our experiment may lead to a
development of a new deodorant product.
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Nature of soap bubble

2524 Kaede Terazawa 2536 Ayumi Mushika

We examined the best conditions for making soap bubbles that are hard to break. We added substances to soap liquid and
examined the effect. It took longer for soap bubbles to break, when we added syrup or brackish water to soap liquid. We also
tested the effect of humidity on the amount of time it took soap bubbles to break, and found that the time changed. From these
finding, we concluded that the best conditions to make bubbles that are hard to break was, to add sticky and basic substances to
soap liquid and when the humidity is high.

NAFH )— VDR

2537 ATILHESE 2604 (FHiEES 2607 K LBRE

FAT=BiE, PRYFERNTERas LW Te T T U R G RMEFEIE LR T, SAA X ) — Ve BT 52 8% AIEEL T, BITEIE
TH )=V DJFE TR DRER R DT, AT OHIZEFTN TODMINEEOM Y Cho e a—2%, Hifsz AV CofEL, Bz Ard
% IR (EIRIRTE) 217> CW\5, 20 FEEEZ T 5 T2 AR 572012, B ORGBIEE TMgZ R 5 2L TR ARSIV EN)
=, (EHT AT OREILRRB RN G TR 30072,

How to form bioethanol

2537 Masato Murayama 2604 Tatsuya Ito 2607 Shunsuke Oyama

We want to produce bioethanol without using food which includes starch, such as sugar canes or corns. In order to get sugar as
a material for bioethanol, we did an experiment by decomposing cell wall of the woodchips. From this experiment, we found that
we can get sugar easily by diluting sulfuric acid for particular time, and that it does not matter whatever kind of woodchips we
use.

RESOGEL> TAMEIEAENED

2518 #ILUAK— 2621 iR

FIZBIFAEK IR Z HEEITENR T TLD > TRZDHRP, HUAEK THURZ DR RRRZ T IEWRH LI LM 2R o7, £ZC,
SRR ROSOSEMEL, 1HHEO SR T 2RO &8 2T ONEFE CAIRITRE GRIGICEEDIA T, —RITTELILTODIEX
EHBTEHIONCTHILT, BolilB O aDIRFEIRBER R O ELZ % B LI,

36

P

Making colored fireworks by flame reaction

2518 Taichi Sugiyama 2621 Morifumi Takahashi

We wondered that fireworks’ color is changing in the burning time and there is a difference is a difference in the burning time
and in the way of burning. Therefore, we decided to examine, how they change their color. We put the gunpowder 2 types
mixed with of metals in a tube of paper. We reproduce fireworks that are generally sold at so that we aimed at making the
fireworks. Changing the colors and burning for a certain time that we expect.
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Ecology of insectivorous plant

2522 Yuji Tanaka 2510 Towa Kato 2523 Satoru Tsukawaki 2615 Kyoka Kondo

We put mealworms into the pot of nepenthes and measured the pH of its digestive juice to examine why insectivorous plants
eat insects and how insectivorous plants dissolve insects. Also, we observed the structure of nepenthes using a microscope.
From these experiments, we determined that insectivorous plants have changed their shapes and have eaten insects to live in a
bad environment and have dissolved insects with some enzymes, not with acid or base. Also, we found that nepenthes has a
structure which makes it easy for nepenthes to catch insects.
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The ecology of the frog

2622 Ayuno Taguchi 2602 Tomotaka Ishii 2613 Tatsuya Kimura 2533 Hirotaka Fuwa

We were interested in some features of frogs that are familiar but we don’t know deeply. We researched the ability of tree frogs

. [to regenerate and growth in varying environments. We also researched changes in body color and hibernation habits. It was

found that frog ability to regenerate after a nick was made in their fingers decreased with age. We also found that frogs grew
faster in narrower tanks, and that skin colors changed various colors. It was also found that frogs hibernate best at 5-10degrees
Celsius.
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Effect of catechins

2530 Mayu Hayashi 2535 Sae Mugishima 2630 Nao Hara 2635 China Mori

Catechin are known to have bacterial effects and deodorant effect. We searched them. At first, we use concentrated green tea
and agar mediums containing green tea in the experiment testing the bacterial effects. This experiment showed that catechin
sterilizes natto bacteria, malted rice bacteria, and lact doacillus. Next, we bagged gas having an irritating smell and used tea
leaves and tested them in the experiment to test the deodorant effect. This experiment showed the smell is removed. Although,
the reason why air in the bag leaks.
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Method of breeding four-leaf clover

2617 Shiori Gondo 2512 Asuka Kimura 2525 Natsuki Nakagami 2538 Kazuna Morikawa

The purpose of our project is to breed four-leaf clovers. We focused on how external factors influence the shape of clovers. We
observed the growth of clovers after changing sunlight exposure, presence of shock, and temperature. The experiment on the
influence of sunlight could not conclusively establish the role of sunlight, but the experiment on impact showed that there were
abnormal clovers such as four leaf clover in spaces exposed to both sunlight and impact. On the influence of temperature, we
found that clovers grew faster in places where the temperature was higher. Thus, we conclude that clovers are more likely to
develop at high temperature. And four leaf clovers are more likely to develop when we make an impact on them.
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The relationship between the wave length of light and efficiency of photosynthesis

2506 Haruto Ogiso 2623 Ayuma Taguchi 2624 Syoma Taguchi 2629 Rintaro Numada

The purpose of this study is to research what influence the wave length of visible light has on the efficiency photosynthesis of
plants. Three groups plants (garland chrysanthemum) sat for 24 hours in styrofoam boxes, we exposed them with LED lights
of five colors (red, blue, green, amber, pink). We compared the increase of oxygen concentration before and after LED light
illumination. Our result show that oxygen concentration was the highest when we used blue light, and the lowest when we used
green light. Oxygen concentration increased in the order of green, pink, amber, and red.
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Research on relationship between plants and music

2619 Akie Suzuki 2601 Jun Isaji

We aimed to find conditions to promote growth of plants and finally to save food crisis of the world. This time, we focus on

. |relationship between plants and music. We are going to examine whether music affects growth of plants. If it is proved, we will

examine how it affects the plants. When we actually played music for a few plants, we found the different between plants
hearing music and plants don’t hearing, but only a small amount. However, the mission to solve from now on is that music
really affects the growth of plants.
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Characteristic of ethylene gas and how to use it

2608 Mayuka Ozeki 2508 Maya Kachi 2509 Soichi Kato

The purpose of this study is to investigate uses of ethylene gas in everyday life. First, we performed an experiment to test if we
could make fruits ripen using ethylene gas. Two boxes of bananas, which ripen easily, were prepared, and an apple, which was
used as a source of ethylene gas, was placed in one box. One week later, the sugar content of the fruits with the apple were
shown to have increased. These results confirmed that fruits ripen by ethylene gas. Second, we did an experiment to test if we
could raise bean sprouts early caused by ethylene gas. We raised bean sprouts with apples. Then the bean sprouts brought up
with an apple were thick. And the bean sprouts brought up without apple were thin. Therefore it turned out that ethylene gas
has a function to promote growth of bean sprouts. So it will lead to practical use.




