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Comparison of thetrain speed gained from the Doppler effect with animation
Kazuki ENDO, Yusuke OBISE, Chinami KANDA, Saki HAGIWARA

Abstract
Thereisatrain caled “Unabaradentetsu” in a movie “ Spirited away”. There is a scene where
a train passes by a railroad crossing. By using the Doppler effect, the speed of the train can be
measured. So, we got interested in the difference between the speed measured with the Doppler
effect and the speed we can see in the animation. We measured the speed by severa approaches
and compared the results. As a result, the speed measured with the Doppler effect was faster than

the speed of the animation.
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Analysis of unpleasant sounds
Tomoki OTSUKA, Naoki OKOSHI, Ayaka SHIOJI, Ayano NIDAIRA

Abstract
Humans are unknowingly identifying unpleasant sounds from all everyday sounds. If the

method of such a judgement becomes clear, it will be possible to prevent producing unpleasant

sounds. With the aim of realizing this and discovering the reasons why the sounds are judged to be

objectionable, we focused on various sound components in our daily lives, and conducted research

using WaveSpectra (waveform analysis software). As aresult, it was speculated that objectionability

of sounds was determined by the magnitude of the sound components in the high-pitched sound

pressure band.
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Fig.1 Thesound of noise
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Fig.2 The sound of rubbing the side of the water supply
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Fig.3 The sound of atuning fork (a high-pitched tone)
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Fig.4 The sound of atuning fork (alow tone)
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Fig.5 Thesound of cutting a plastic bottle with a cutter
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Fig.6 The sound of awind-bell
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Fig.7 The sound of ahazy pen
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Fig.8 The sound of abrake
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Fig.9 The murmuring of astream
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Fig.10 The sound of the magic tapeis to be tossed out
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Fig.11 The sound of scratching the blackboard
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Fig.12 The sound of atriangle

Fig.1~12 Resultsof linear value
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Fig.13 The sound of noise
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Fig.14 The sound of rubbing the side of the water supply
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Fig.15 The sound of atuning fork (a high-pitched tone)
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Fig.16 The sound of atuning fork (alow tone)
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Fig.17 The sound of cutting a plastic bottle with a cutter
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Fig.18 The sound of awind-bell
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Fig.19 The sound of ahazy pen
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Fig.20 The sound of abrake
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Fig.21 Themurmuring of astream
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Fig.22 The sound of the magic tape is to be tossed out
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Fig.23 The sound of scratching the blackboard
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Fig.24 The sound of atriangle
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Keysand reasons of a coke and Mentos er uption
Sena TAKASAWA, SayanaMIZUNUMA, Atsuki MINOKAWA, AinaWATANABE

Abstract
Thereis areaction caled a coke and Mentos eruption. The carbonated beverage spray out of its
container by the reaction between the carbonated beverage and Mentos. We did three

experiments to find reasons of the reaction and the keys which make eruption higher. As aresult,

the reason is that when Mentos were dropped into carbonated beverage, it led to the rapid

nucleation of carbon dioxide gas bubbles precipitating out of solution. And Mentos's porous

structure is one of the keys. Another key is aspartame included in diet coke.
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Fig.2 Ingredients of coke

Fig.6 Reaction of coke and Mentos
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Fig.3 Ingredients of WILKINSON TANSAN

Fig.4 Polished Mentos
Fig.7 Reaction of sparkling water and Mentos
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Fig.5 Ingredients of Mentos
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Fig.12 Reaction of Polished Mentos and coke
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Fig.9 Reaction of boiling stone and coke
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Fig.10 Reaction of detergent and coke
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Fig.1ll Reaction of detergentboilingstone

and coke
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Extraction of curcumin using Cyclodextrin(CD)
Manaka | SHIKAWA, Kairi INAGAWA, Rikuto INAMORI, Kotaro TSUDUKU

Abstract
Cyclodextrin (CD) can be used to selectively extract curcumin which is pigment component

from turmeric. The method was investigated and it was found that it took two days to extract the

curcumin from turmeric. Then, we examined whether there was a more efficient method. Firstly,

turmeric was added to the agueous solutions of three CDs (o, B, y) and water and stirred, but there

was no difference among the four. The results of HPLC analysis also showed that none of them were

able to selectively extract curcumin. Next, when the concentration conditions were aligned, only the

aqueous solution of a-CD showed a difference in color.
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Voltaic cell ~relationship between pole plate and voltage~
Naoki OKAMURA and Yu Y OKOTA

Abstract
Voltaic cell is akind of chemical battery which has a characteristic: the decline of voltage

caused by polarization. In a chemistry textbook, there is only a ssmple description about the cell.

Also, it isn't clear about a relation between the voltage and the condition of electrode. For

learning this, we control the cell’s condition or replace regular electrode with other kinds of

metal or aloy, and measured a change of voltage with a data logger. As a result, the

concentration of electrolyte and the size of electrode effected the drop speed of voltage. Besides,

the ionization tendency of electrode and the oxidation of electrode effected the maximum

voltage.
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Fig.1 The principles of Voltaic cell
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Fig.2 Theredox reaction of Voltaic cell
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Fig.3 Animage of experiments
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What doesraise Sarunokoshikake
Ryoya I TO, Yuta SUZUK I, Kohei MORIYA, Kosuke YAMAZAKI

Abstract
There are fungi which makewood rotten, called Hukyukin. Some of them also decomposeliving

trees.

In Japan, there are many old trees along streets, so if the fungi parasite on trees, they may cause tree

falling accidents. However, there is still no perfect way to prevent it, so the purpose of this research

is to detect how to prevent it. The first experiment was to put masses of the fungi simply on some

kinds of woods. This experiment was failed. The second experiment was to concentrate only to

cultivate the Kiyosumikasisarunokosikake. The fungus was sealed in petri dishes and cultivated on

culture medium. In this experiment, most culture medium was contaminated by other fungi.
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Power -generating bacteriain ricefield soil
Ryo SASAKI, Haruto SHIODA, Hiro TERADA, Shunichiro YOKOKAWA

Abstract
Some bacteria living in rice field soil can release electron and generate electricity. The

generation system with those bacteria is expected to be a new clean energy source. However, it

hasn't been implemented because of low power generation efficiency. In this experiment, we

explored the effective condition to generate much more €electricity. The condition of the size of

electrodes, the amount of water and soil, temperature, nutrition was changed and compared. As a

result, the device maintained 25°C and added organic fertilizer generated more.
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Fig.2 Type of device(A~E)

Fig.3 Simple model of the device
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Fig.9 Copper rust

3

Fig.11 Device
(3) R
fras}
E_-. 1 | .-!-' .|. _-'.
’ i -, i _|~|. \‘\.
- - - |'I II".
i : |'! bl
P 8 | ;
SN
1 ¥ 5 o0 TRE TR 1=k

Fig.12 Resultsof currentsA,B,C




Lml

c

1l
A. P

T B I 12E3 18 kR 11T ER 19 A}

Fig.13 Resultsof voltagesA, B, C

W 10 A
Y i
i i
11 I
TE I E
riul |. |
-F-I' ; .I.l
¥ P S N S |
i - S .
nes — <F :
= i e _.-"‘x._,:.,._.—*u-._
1 & 4486 <] I"III.:I‘H'|'|||i||||'i|!|:[1_|

Fig.14 Results of electric power generation
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Alter native turning reaction of Macrobrachium nipponense
Kousei MINOWA, Yasunari KODATO, Wataru SEYA

Abstract

Invertebrate shows the alternative turning reaction. The Alternative turning reaction isaturnin
adirection different from the direction of the previous turn at a T-junction in a maze. It has mainly
been experimented with pill bags. However, there are few experiments with aguatic life, so we
experimented that aquatic life show the Alternative turning reaction with (Macrobrachium
nipponense). The maze with awidth 3.5cm sunk in the water tank. Macrobrachium nipponense were
put in the maze and tested to see the Alternative turning reaction. The result was that most of
(Macrobrachium nipponense) showed the Alternative turning reaction. We also experimented
phototaxis of (Macrobrachium nipponense). Macrobrachium nipponense were exposed to white light,
infrared rays and ultraviolet light. Macrobrachium nipponense only avoided violet light and did not

do anything at white light and infrared rays.

1 LI - B TCHER L TRIE N
EFHEBI I 2 < RO DITEMEI O — DI C FEEE LT R AR
RRBRMERMSUOSR D H, T, T 5 5 - AT

W DN T, HEEHEEI D & 5 4yl Tl KR B 25 K 6~8 e

5L, WO TIEETOA3IE TS - 7= 51 & finl B BRBR,

XL OSH N EMER MRS 2 ThDH, v T AFy VWOEE S — VIR AR E
N NIREME R A S E LRI AERE LT DI, AF AT EEEAN, fFE L,

IR BRIEDM T T\ D, UL, S8R FHIZER A PAAS D TX~ZEDE

FOS T HEENM) B TR.OAL D DIZH o B 527,
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Z 2T, MoBEFHEEMW O T HAKEAEDHA
TEMERAM BOG Z2 R 2 F2BR L7z & v, AR
TR T LV ERILHBEHOT S e
(Macrobrachium nipponense) % iV 7=,

2 KM EDOHRKIZDONT
7 ) = t'(Fig.1)
- HEgE I E

Fig.1 Macrobrachium nipponense
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Fig.2 Maze of experiment
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Fig.3 Placement of T-mazein tank
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Table.l Properties of lights at experiment
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Properties of lights
at experiment

Ultraviolet light source
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Verification of secret tools using impulse and Unity
Haruya AOKI, Daisuke SHIRAI, Takashi SUGIURA, and Taiki TERAKADO

Abstract
"Doraemon” is one of the most famous Japanese anime. In this story, Doraemon uses secret

tools to help the main characters. We were interested in them. In this study, we decided to carry

out smulation of the impulse of the powerful fan which is called secret tools in the anime by

using Unity. It is the game engine to make various games. The simulation apparently looks

simple. However, it is very difficult because we have to create a program taking various elements

into account. As aresult, it was found that the wind speed of the fan in the anime is about 600nM/s

and the impulseis 218, 160N - s.
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Fig.1 Doraemon anime scene image.
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Fig.4 Unity smulation scene.
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Fig.5 object movement by wind speed 100 my/s. Fig.7 object movement by wind speed 600 m/s.
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<Scriptl> NMZHWe A7 U7 b
using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class Ball : MonoBehaviour {

public float lifeTime = 10f;
public bool inWindZone = falsg;
public GameObject windZone;

Rigidbody rb;

private void Start()

{
rb = GetComponent<Rigidbody>();

/I Update is called once per frame
void Update()
{
if (lifeTime> 0)
{



lifetime -=Time.ddtalime;

if (lifeTime <= 0)

{
Destruction();
}
}
if (transform.position.y <=-20)
{
Destruction();
}
}
private void FixedUpdate()

{
if (inWindZone)

{

rb.AddForce(windZone.GetComponent<WindArea
>().direction *

windZone.GetComponent<WindArea>().strength);

}
}
void OnTriggerEnter(Collider coll)
{
if (coll.gameObject.tag == "windArea")
{
windZone = coll.gameObject;
inWindZone = true;
}
}
void OnTriggerExit(Collider coll)
{
if (coll.gameObject.tag == "windArea")
{
inWindZone = falsg;
}
}
void OnCollisionEnter(Collision coll)
{

if (coll.gameObject.name

36

"destroyer")
{
Destruction();

}
}
void Destruction()
{

Destroy(this.gameObject);
}

}

<Script2> A& Z 37D A7 Uk
using System.Collections;

using System.Collections.Generic;

using UnityEngine;

public classWindArea : MonoBehaviour {

public float strength;

public Vector3 direction;

private void Start()
{
//strength = ToSingle(5.0);
}
private void Update()
{
if
(Input.GetkKeyDown(K eyCode.UpArrow))
{
strength = strength + 0.05f;
}
if
(Input.GetK eyDown(KeyCode.DownArrow))
{
strength = strength - 0.05f;
}
}
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The Optimal Solution of Number Guessing Game
Haruki UEDA, Ayano KAWAMURA, Shota SHIMIZU, and Hideki Y OSHIDA

Abstract
“Hit & Blow” isagamethat 2 players guess the opponent’ s number which has 3-digit and don’t
contain same numbers. The number of the numbers which can be the answer are 720. Those 720
numbers can be divided up into 9 groups by the values of “HIT” and “BLOW”. To find the answer

quickly, we divide those numbers as many as possible. The number can be changed the numbers it

contains, be changed the numbers' position, and remain both of them, which make 8 combination.

Authors examined those numbers' response in the case of that the question is the numbers which

were made in those ways. This is how to decide next question which can divide the number of the

number which can be the answer as many as possible. As a result, the number which is used two

different number from the number that he or she thought it the answer at first and that a number isin

different position can realize that in second turn. Doing those after second turn, the number of the

number which can be the answer is decreasing. Therefore, the player can find the answer.
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Table.l An Example of Response
FHTF O R RNk S5
152 123

JEZ D IHIT  1BLOW

Tablel LV B4y D575 123 T, FHFEN D 152
CHERBENTZEE, 1ITOWTH EETER—EL
TWADTIHIT, 5ICOWTHRAR HHIZB VT
FREDITVD DT 1BLOW,

L7235 THFIZ IHITIBLOW L IGET 5,
Table2 An Example of Response

BOoOEM | HFEOES
345 123
JEZ  OHIT  1BLOW

Table2 XL W FHFOEGH 123 TH /03 345 L H
L7z & &, JB&IZ OHITIBLOW &72 %, Z 0D
EMD, HEOFZIZIIHINE LRS00, 3,
4, BTN EENTND LEDND,
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Table3 Questions and Responses

FF DS : 340
=] B
341 2-0
342 20
345 20

Table3 LV FHFOF SR 340 Th 5 &
X, ER 341, 342, 345N L FE LS
2-0 %R LIXBID D720, Ko T,
IS 3ODEMIXFETH D LT D,
F7o, FEMERERNEED 250 13m0
OLOEEMELTHATLIZEET
Do

@O NFEFTOEMICHTI ed-> 25T

Table4 The Examples of the Numbers of Which

Has Same Responses
014 015 016
017 018 019
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Table. 4 1% 2 [RIDOE ] 012, 12312%f L
2-0, 0-1DIELERTHEZTO—HT
bbH, ZOLEEMOFZICHTE T
VT A~ 9K L TIIE ZIZE EN
TWDPHBITE RN, Zhbh 6D
DEFIIFMETH D & T 2,
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Table.5 The Numbers

046 375 862

459 481 904

6 SDDEFE & RS Table5 (T LE M
012 4 C/zBg, EZ 5 HIEIFX0-0, 1-
0, 0-1®»3Y THAHDT, Tableb T/~
FTEOIT0-0ZISETDHEADES, 1-0
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Do

Table6 The Examples of How to Divide

Numbers Group
& 0-0 I 1-0 & 01
375 046 481
459 862 904
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Fig. 2 Dividing up into 4 Number Groups
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Table.7 How to Divide the All Numbers

R B
3-0 1
2-0 21
1-2 3
1-1 42
1-0 126
0-3 2

0-2 63

01 252

00 210

SO T, FEICBW TR bEBLL
TN, IREN0-1 &7 D% 252 I EH
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Table.8 The Numbers which Were Changed from

012
%3 345
B2 340
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Table9 How Divide Number Groups by Questions
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L ogic puzzlewith Prolog
Hinao AOYAMA, Hikaru OMINE, Aoi KURISU

Abstract
Logic puzzle is similar to difficult problemsin our daily life - have complex laws - such as the
creation of class schedules and work schedules. The truth table, the tableau method and Prolog are
used in this study. The truth table is the mathematical table used in logic. The tableau method is a

method of checking whether the reasoning is correct or not and whether the logical expression is

consistent. Prolog is one of the programming languages which is suited to solve logic puzzles.

Solving relatively simple problems such as “Lion and Unicorn” and number place show us how to

infer.
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