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Aim at Homerun! By Badminton Rackets!

Physics Group 1

1.Motivation
Former research shows that the coefficient of
restitution has something to do with racket strings.
These days, strings are becoming thinner. Therefore,
we wanted to research the relationship between
different types of racket strings and the coefficient of
restitution.

2. hypothesis

=1/T O mV'-—mV=Ft -©@
The lower the sound which is emitted when the iron
ball hit the racket, the longer vibration period
is.(@) This time, the force that the iron ball
transfers to the string is exactly the same. Therefore,
the more time the iron ball touches the string, the
bigger the impulse becomes. When ¢ becomes bigger,
V’ becomes smaller. (@) Coefficient of restitution
becomes smaller when V’become smaller. Therefore,
the thicker strings become, the smaller coefficient of
restitution becomes.

3. Procedure
(DPut the paper lined every 5cm on the wall in
vertical.
@Hold a racket steady using the stringing machine.
@ Drop the iron ball from 1 m above the face of the
racket to the middle vertical two guts and shoot.
@Shoot @ and take pictures by the high speed
camera.
®Play @ slowly and measure the height the ball
bounced.
We used an iron ball which diameter is 25.0mm and
three strings with different thickness which use a
multifilament structure. The types of strings’ used
are BGAS(0.610mm), BG65TI(0.700mm), and
BG38-2(0.750mm). We tightened all the strings to a

tension of 25 pounds.

Fujii Hinako Yamanaka Takuma Yamamoto Chisa

4. Result
Here is the graph.
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The vertical axis shows how high the iron ball
bounced. The horizontal axis shows the string
number that the iron ball hit. The tip of the racket is
the 0 position. Then strings were numbered in order
from the tip to the bottom. The bottom of the racket
is string number 22. The graph at the top shows the
result of 0.610 mm, the graph at the middle shows
the result of 0.750 mm, the graph at the bottom
shows the result of 0.700 mm.

From the law of power preservation, we calculated
the V that is the speed when the iron ball hit the
string. Then we calculated momentum that the iron
ball gave to the string. We convert it to a shuttle,
and we found that it is exactly the same power as a
shuttle hit to the racket at 215km/h. This is the
same as hitting clear or smash. Also, the coefficient
of restitution around 10* where the iron ball
bounced the best was 0.948 in 0.610 mm, 0.850 in
0.850 at 0.700 mm, and 0.871 in 0.750 mm.

5. Consideration

Different from our hypothesis, there 1is no
correlation between the thickness of strings and the
coefficient of restitution. We think strings’ ease of

elongation is involved in the magnitude of impulse.

We hope our research will help another research.
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Operating characteristics of water Stirling engine

Physics Group 2

1. Introduction

We took over the experiment from the seniors who studied
the water Stirling engine in last year’s physics exploration
class. Last fiscal year we had been going to measure the sine
curve of the water level in the resonance tube, so this year we
decided to investigate the relationship between the water level

and time of the resonance tube and H tube in detail.

2. Hypothesis

Measure the water level of each side of the resonance tube
and H tube accurately. Considering the cross-sectional area of
each tube and making it into a graph, we supposed the graph
obtained by synthesizing the graphs on both sides of the H
tube and the graph on the resonance tube would be graphs

with opposite amplitudes with equal amplitudes.

3. Experiments

An H tube with an inner diameter of 16 mm, a glass tube
with an inner diameter of 5.5 mm, and a halogen lamp were
installed as shown in FIG. 1. We call the glass tube connected
to the upper part of the H tube a connecting pipe, and the tube
connected to the lower part of the H tube is called the
resonance pipe. The inner diameter of the resonance tube is 6
mm. Place water in the H tube to the scale of 5.2. H 75w
halogen lamp is brought into contact with one side of pipe, but
heat energy is efficiently transmitted into the air inside the H
tube, so wrap the halogen lamp and H tube with aluminum
foil to prevent light leakage. In order to set the temperature
difference on both sides of the H tube, wind the tube which is
not heated with a halogen lamp and wrap it with a tissue and
cool it. When a voltage of 100 V is applied to the halogen lamp
and the water in the tube starts to vibrate steadily, take a

picture with the camera and measure the water level.

Figure 1 : experimental setu

Misaki Okamoto Ayase Kawasaki

Haruna Takaki

4. Results

The water level in each pipe changed as shown in Fig. For
the convenience of the apparatus, changes in the water level
in the two pipes of the resonance tube and the H tube heated
by the halogen lamp were measured. We considered the
diameters of the two tubes, so we read the scale on the H tube

and read it as a graph multiplied by 64/9.

Figure 2 : H tube and resonance tube vibration
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5. Consideration

The cycle of the H tube and the resonance tube was vibrating and
resonating at almost the same T = 0.65 s. In addition, the graph on one
side of the H tube shown in the graph and the graph on the other side
that could not be measured have undergone a change in water level
slightly offset from the opposite phase. When these two graphs are
synthesized, they are opposite in phase to the water level graph of the

resonance tube.

6. Conclusion

Even if the height of the H tube and the resonance tube
from the ground did not have to be the same, it moved enough.
Because of the limitations of the equipment, it was impossible
to properly heat only one side of the H tube so that the scale on
both sides of the H tube could be seen, so the H tube became
only one side measurement. I would like to expect

improvement of equipment next year.

7. References

Shinichi Kiriyama;"Teaching Materials in Thermal Field
Using Water Stirling Thermal Engine”, Journal of Japan
Society of Physics Education, 47-3(1999)
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Sound power generation with piezoelectric

Physics Group 3
1. Introduction
In the experiment of last year, the result is that the
frequency and the voltage are not proportional.
In this experiment, we focused on both frequency and
volume.

And we examine the change of voltage.

2. Hypothesis
When the volume of the speaker is increased, the vibration
of the piezoelectric also increases.

And the voltage also increases.

3. Experiments

Experiment 1

Based on the circuit used in previous experiment, we
improved the equipment.
We generated sound from the speaker. We saved the
electricity generated from the piezoelectric element by the
vibration in the condenser. Then the voltage was measured.
The frequency was changed to 100Hz, 150Hz, 200Hz, 250Hz,
300Hz, and 340Hz. Also we generated the sound for 3 minutes
and we examined the small voltage.

Experiment 2

Using the same circuit and method as in Experiment 1,

changed the volume only in 3 steps and checked the voltage

change.

=
=
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100[

Piezoelectric

Nishimura Yuka Matsumoto Sayaka

4. Results
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5. Discussion
From the experiment 1, the voltage became larger overall
than last year. This is thought to be caused by improvement

of equipment.
According to Experiment 2, when the volume was small
and medium, the voltage was similar way of change. =~ When
the volume was large, the voltage rose in a form proportional

to it.

6. Conclusion

Overall, increasing the frequency tends to increase the
voltage. However, there are parts where the voltage drops
because it is considered that there is the natural frequency of
the wrap.

Even if the volume is increased, the voltage does not

necessarily increase.

7. Future Prospects

In this experiment, we did not know the regularity of
voltage change, and there are many places where we cannot
understand the relationship between volume, frequency and
voltage. Based on the result of this time, we want to

investigate what conditions are causing efficient vibration.

8. References
Tkuno high school “Tankyu Il "proceedings

2018 “Sound power generation”



ME@

BXHFRA—ILOZKBIZIIRERBDEL

IR 4 Ut

1. HIREH

X ERA — L ORMEITFETTETHBY K
nEEtE, BeEZIoTn, £ T, W
NS TZRFIC Ny FTH S ER— a2 RIELIC
SWERU DD, R—=ARNEGEekFIZE»TH
EORBMORFENIINEDL DN TRV ER
272577,

2. xR
IR AR — VIR A BT & | REOENEYE
BRE LT, BRI NE L D2 T, R
NI RD EEZ D,

3. XE

BEBE AR — L& ZOHEL, KEEEEE
FeESITRWEEZ, FUmS (100cm) 726
[l UHRIC 10 [BIFE T S8, Bkialzm S &2HE L.,
ZOE SO RBEREEFHE LI 5, O,
HHE% FOLTOAREFAT 5,

€=V

HEIZXDOEBRBOEE T2, Kaed
FETVARWE D I L2 THEEZHIZ D,
BKEEZEZTUTE, HRIZEDEVZFH~D,

4. #R

KEEFEDE. REGEMSNE LG0T, F
f=. BKEZEOLTVIZONT, RERHED
ZTIENKREC oIz, BLITONTIX, BEEXHE
PLTEREBRYBIZHFVEIREIRONGH S
T=o

MHE FX MFAME HA Bh —H

0.59
0.58
0.57
X 0.56
% 0.55
{% 0.54

# 053
0.52

0.51
0.5

0g 10g 15¢ 20g
e L/-EBEE (g)
—_—kEEE T AL (#51)
* NRBHEOEL
5. BE
EFCEFER AN — L 3K A2 B e FIT L D ORI
DERIE, BRENEL RDIFEREL o7,
U, BICKIZE DV EENED 7206 TR
SEHOEENEDL-TmZ LIk b EBZD,
Flo. ML AT RIE ) ITEENE D> TH I
FREUTIZIEE D> TV RV, ZHiE, BEETO
ANRNVEBEITKFEL TOWARNWZ E0 D LS T
x5,
6. SEROEE
ERBEEMLTZ EICL Y OB OE D
FEOEBROEIZE D072 &0 ) AlEEN
EEol, LL, EDXIITBL LD EEM
TELEDLNERVDTHRLVLENRND D,
AENTBEBETFOEBRLIMT> TWRNOT
Z DR OEALNBERIC & 5 BT D00
BT ZEDBMETH D,
7. BEXH

www.wakariyasui.sakura.ne.jp/p/mech/hann

patu/nihannpatu.html

http://yoidoreyakyu.blog.fc2.com/blog-entry-2
L.html

d-engineer.com/Mechanics/syoutotu.html

https!//www.gamehuntblog.com/entry/baseba
LI-ball-difference




WIE@)

Changes in coefficient of restitution based on water content of baseball ball

Physics Group 4

1. Introduction

Baseball ball’s surface is made of cattle
leather. So, it is easy to change coefficient of
restitution by containing moisture. Then, we
concerned about a change in the confident of
restitution of cowhide caused by moisture.

2. Hypothesis

We thought if baseball contains moisture,
surface of baseball becomes wet and coefficient
of restitution is reduced.

So, we considered that containing moisture
made baseball less likely to fly.

3. Experiment

We prepared balls of the same standard both
those that contain water and those that do not
contain water. We dropped them 10times from
the same height(100cm) and measure the
jumping height of them . Then, we calculated
and compared the coefficient of restitution from
them height. On that occasion, we used a
free-fall formula.

To preventing changes in the coefficient of
restitution due to mass, we equalize the mass
of the two types balls with the clay (the one
without water ).

Changing the water content, we examined

the difference between the amount of moisture.

Images of experiment

4. Results
When water i1s contained, the coefficient of

restitution had decreased. Also, as the water

Kazushiro Tanaka Takuto Kirihata Noritake Okada

content increases, changes in the coefficient of
restitution had increased. As for the ball with
clay, there was little change in the coefficient of

restitution.

0.59
0.58
0.57
0.56
0.55
0.54
0.53
0.52
0.51

0.5

coefficient of restitution

Og 10g 15 g 20g
increased mass (g) )

contain water

wateress(clay)

Graph change in the coefficient of restitution
5. Discussion

The change of the coefficient of restitution of
baseball became large enough to contain water.
We think it is not due to the weight of water
but to the change of quality of baseball surface.
6. Future Prospects

The possibility of the change of the coefficient
of restitution is affected of the change of the
cow leather’s quality got higher by increasing
the amount of water. However, we have no that
idea detail of how it changed. So, we need more
survey.

We did only the free fall experiment in this
study. Therefore, we need to consider that how
this change of the coefficient of restitution
affects baseball.

7. References
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Think About Earthquake Resistant Structure by Using Pasta Bridge

Physics Group 5

1.Relationship Between the Studies

Last year, my senior made a pasta bridge. We
would like to make stronger ones based on that
bridge’s structure. So, I decided to succeed their
report. By the middle of the research, we
consider the center line of the bridge. As a
result, it was broken outside of the center of the
bridge, and the result didn’t improve. So, we
made a bridge whose outer part is strong.
2. Hypothesis

We thought we could make a bridge stronger
because the bridge’s both ends would stronger.
3. Experiment

We made two pasta bridges (D,®) ,and hang
a plastic bottle at the center of them. We added
water in them, and measured how long they
were able to endure. Also, in intermediate
research, we suspected that the bridges were
not attached enough. So, we made what we had
made in intermediate research again. We also
measured it as well. Also, we cared not to

change the number of components of a pasta

bridge.

@

(Dis comparison with
@ or ®

we moved the point

structure,

that a support pole S=====— =

supported outside.

Rei Tanaka Yuto Kodera Mitsutoshi Yoshida

4. Result
(Dpasta bridge is 6.4 X10°g.
(@pasta bridge is 7.4 X 10°g.
(@pasta bridge is 9.5X10°g.
Intermediate research@ was 5.4X10°g.

x10° (g
10.0

8.0
6.0
4.0
2.0

0

O 9@ Q0 @

5. Consideration

When comparing pasta bridge of intermediate
research with @), we can see that as a result of
raising precision the durability has increased
considerably. We understood that is became
weak when we strengthened both ends like a
pasta bride of (D,@.This shows structure we
considered the center is stronger than both
ends. Thus, we think you should think about
the centerline of the bridge to make the
durability of the pasta bridge strong.

6. The Future Prospects

By this experiment, we understood the bridge
whose center is strong became strong more
patient. We want to think about the strongest
structure that considers the bridge’s centerline.
1. References
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A book that understands the

Youzou Hujino

structure and construction of the bridge
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Difference in position and thermal rise of heat shield sheet in closed
container

Physics Group 6

1.Introduction

In summer, we often hear the news that a child has become a heat
stroke because the person was left in a car for a long time. The idea
than the interior of the car is cooler than outside is actually
misunderstood in fact, energy from sunlight works like a greenhouse
effect (sunlight enters the car through the glass and changes into heat,
but this heat is contained by the glass and does not go out of the
car.The temperature heat is accumulated in the car), the inside
temperature of the car becomes higher than the outside temperature.
Even if a heat shield sheet ("sheet") is used for countermeasures, there
is condition that the temperature inside the car rises. Even though the
sunlight was completely obstructed, we questioned why the
temperature inside the car would rise. Therefore we investigated why
the temperature goes up even if we use the sheet, and how to suppress
the temperature rise with the sheet.

2.Hypothesis

The temperature inside the car rises due to sunlight because it enters the
car and changes itself into heat. Therefore, I thought that the rise in
temperature could be suppressed by putting the sheet outside the car so
that sunlight would not enter the car. We thought that we could reduce
the amount of objects whose temperature would rise by placing the
sheet outside the window and eliminating the gap between the window
and the sheet.

3.Experiment

(D Experimental tools were placed as shown in Figurel.We used

Halogen lamps as a light source, glass for windows and an aluminium

nasyIv7

#72 |

tray for car bodies to
imitate state in a car.

@We placed aluminum

foil in 4 patterns Inside,

outside, inside gap,

outside gap) and B

measures the

N:NZ
EAF0- (HEH)

temperature

The gap between foil and
glass was 1 cm.

Figurel Sectional view of the experimental tool
4.Results and Discussion

Rise in temperature within 300 seconds was as follows.

| Glass only >> Inside gap> Inside> Outside = Outside gap|

Table Placement of sheets and rise in temperature

Inside Outside Glass
Placement Inside Outside
gap gap only

60 second later ("C)| 14.5 | 4.17 | 1.00 0.83 | 59.6

120 second later ('C)| 27.1 | 9.53 | 2.00 1.50 | 90.8

300second later ('C)| 54.2 | 31.7 | 5.63 3.83 -

D Glass >> Inside gap
The Incide gap was able to lessen the heat rise by approximately 75%
compared to Glass alone.

This seems to be due to aluminum foil partially reflecting light outside

Aso Yuya Koide Rintaro Sunamoto Taisei

the tray.

@ Inside gap> Inside

We were able to lessen the rise in temperature by approximately 40%
Inside compared to the Inside gap.That is there was no gap left between
foil and glass.,

The reason why the temperature rises when there is a gap is thought to
be that the air in the gap absorbs light and is warmed and the

temperature of the whole tray rises due to convection or conduction.

(Figure2)

[F5 |
l—

T)I/ia%4u/<::| inEn I% |::>
duiwinfn]

RER

Figure2 inside gap and temperature rise
@ Inside> Outside
The temperature rise was suppressed about 50% with foil on the
outside compared with the inside.
When placing foil inside, aluminum foil absorbs light, turns it into heat,
and conducts to the surrounding air. Using foil on the outside, like the
inside, the air around the aluminum foil is warmed up, but the outside
high temperature air does not get into the tray past the glass, so it seems
that the rise in the temperature inside the tray could be suppressed.
As a result, it is considered that the temperature of the aluminum foil
itself also rises.
@ Outside = Outside gap
The temperature rise was slightly suppressed using foil in the Outside
gap compared with using foil on the Outside.
Outside, the heat of the heated aluminum foil conducts through the
glass and raises the temperature in the tray. In the Outside gap, the air
in the clearance acts like a heat insulating material, and the heat
transmitted through the glass seems to be reduced.
5.Conclusion
(D Using a gap on the outside and placing the sheet off the glass
surface, the rise in temperature can be lessened the most.
@ If you need to place it on the inside, but not on the outside, it is
better to not create a gap.
6.Future tasks
We cannot confirm that the same result will be obtained with an actual
car. We would like to investigate whether the relation between the size
of the gap and the degree of temperature rise can be represented by a
concrete formula.
7. References
Keirinkan Physics

The Meteorological Agency Greenhouse effect
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A measurement of the speed of light by the phase difference

Physics Group 7

1. Motive
There is a study on measuring the speed of light by
measuring the phase difference. We were interested in

this study, so we decide to duplicate.

The phase difference

Figl. What is the difference of the phase?
2. Relationship between the studies.

We tried to apply the previous study to our study.
However, we spent too much time adjusting circuits
and an oscilloscope and we ran short of time. Therefore
we gave up the original application and measured the
speed of light in a shorter space (2.00m) than that of
the previous study (5.00m).

3. Measurement

We measured the phase differences by shifting
light-receiving circuits from 0.400m to 1.90m in
increments of 0.500m. We averaged 3 measurement
data at each distance and recorded standard deviations
in table 1. We turned off the lamp in the room and
positioned the camera carefully in order to obtain

correct data.

Fig.2 The experimental equipment

Daiki Ogawa Shunta Tanaka Yu Hirano

4. Hypothesis
We can measure the speed of light exactly by

calculating the relationship between ¢ and L.

5. Result

Distance L (m) 0.400 | 0.900 | 1.40 | 1.90

Phase Average ¢(ns) | 19.4 | 21.5 | 23.6 | 24.3

Standard deviation 2.10 2.60 2.01 2.31

Tablel
We recorded a relationship between £and Lin a
scatter plot with Excel and got an approximate
straight line. The approximate straight line became
our linear function. Because the slope of this straight
line shows the distance in which light travels for 1

nanosecond, we can deduce that the speed of light is

0.289m/ns, so it is 2.89 X 10°m/s.

2 °
1.5 I=0.289¢t-5.27 ¢
8 1
N g
0.5 [}
0
0 10 20 30
t (ns)

Fig.3 A graph of a relationship between ¢and L

6. Examination

We assume that what caused a disorder of the wave
pattern was the circuit, but we were not able to confirm
the truth. Eliminating noises and using average data
enabled us to measure the speed of the light more
precisely.
7. Future plan

Our objective is to measure the speed of light in the
water or use a laser instead of the light-emitting circuit,
but we were not able to achieve this due to some
malfunction, so we hope that subsequent students will

achieve this measurement.
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Let a sound refract with gas!

Physics Group 8

1. A Relationship the Preceding Researches and Present
Research

It has already been proven that the molecular of gas gets
greater, sound velocity slows down. We are using that and
make it refract.
2. Hypothesis

By using CO: (44) whose molecular weight is larger than air
(about 28.8), is not it that the sound is refracted inward and
gathered together? Also, is the focal point of the sound changed
depending on the frequency?
3. Experimental Method
Experiment 1

Connect the amplifier to low frequency generator, generate
various constant-frequency waves from speaker, and flow
through CO: balloon. We measured where we heard the
largest sound by ear three times per each frequency.
Experiment 2

Preparation is similar to experiment 1. Pick up the sounds
with the microphone and observe the waveform of the sound by
the oscilloscope. Considering the voltage value in the
amplitude of the sound as the degree of loudness.

Every size of balloon is 20.0 cm, and the aperture of speaker
is 8.00 cm.

Also, range of measurement is from the speakers to ear or a
microphone.
4. Results
Experiment 1

%107 [m]
3.50

3.00
2.50
2.00
1.50
1.00
0.50

0.00
0.00

3.18
[ ]

3.11

2.66 2.58 o
o 2.352.39%P07 % 35

2.00 4.00 6.00 8.00  10.00

(kHz)

Shizuki Ikusima Ryunosuke Inui

Kazuhiro Inoguchi Hayato Yamaki
Experiment 2
——2.00 == 3.00
4.00 5.00
1 —%—06.00 (Machine trouble) —@=—17.00
x10-0 (V1 4 —g 00 —9.00
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00
2.00 2.50 3.00 3.50 4.00 4.50 5.00
x107" [(m]

5. Considerations

In the case of most frequencies, although the sound became
smaller as going away from the speaker, the sound increased
suddenly only in the case of 8.00 kHz and from the result of
Experiment 1, the focus of sound at 8.00 kHz is considered to
be around 2.50 X 10-'m.
6. Conclusion

The sound is refracted by the difference in the molecular
weight of the gas, and in some cases aggregates.
7 . The future prospects
The fact that the sound is refracted was confirmed. We had to
clarify relationship between frequencies and points which
sound is summarized, so I would like to study the point in
detail in the future.
8. References
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pdf
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(kHz)



WE A

RIVRD 5T

Y18 A BT

1. EITHREEAAR OB R

FATHR TH D TRMROKR S Z25EIZL,
KIGIZ X > TZIF 28ROV T, MEICK
% RS OE N E AT,

2. &8

FATHFR TIIRARTD, &8 DFFHRITE
DROLNTZ, ZOZENDL, AR TOLRERIC,
SROPIZH K RITEVDRDH D EBbh s,
3. AIERE

SRARO SF R OBIE L, MR EB S E I
LoD E LT,
FHARHPEBSCHE &1, FEUE ik & JIE X 548
DI D G A JE LS D58 E & FIA &
LCRDDIFETH D,

4. EBRAE

1. SRIMROEEER( 1) & ZAE (X 2) & 1E- 72,
|

'

6V

370nm

[

X 1 EEF ORI X2 %

FHEBOEIHE X
2. W 96mm D7 T AF v 7 BRICEIEER, =15
W, REHO R E H I, NHNZHREE Y 7 A

LK )=V EKDIBEWEEY
TERE L=,
3. FOEKICEER L2 EH A AL, ., 7T
R=U s $kEREE LTCHEITOMIE LT,
4. PEMEN S KR EZ LT ORNGRD T,
ST () = IENE DL (10 A) x 100/ T (10 4)
5. BREER
BREAROLSIZHY FHMRICEVWTHLERE
DR TREEIZEVNDHDHZ ENTM o1, Tz,
SEAXRF-HTHIRL RFENEL o1,
x® BNMRORETE

T EFE

ME Fe Al Cu
RETE (%) 73.0 70.7 66.9

Fl, EITHAEIYEAHAEOYEDRITED A
MNEBIZE o=, Chik. EERICHAW-EE

B BN BH WE O JEE FE

PIRBEODEWNVDBWV KR EEZT-,

MA T, BBEOKHHBIITENDEH D LV I 1K
MED D DOFERNBHT-, Lo, $iTREAaTHD
ZH b b3, ERICHWZIZNOWE & g
LTHHEKFENMEN-T, 2O, AT
FEAZ B W THID RIS ZIT 47.2% 72 5 7223,
AWFZEDOFER LY 66.9% & i ORIZITKIEZ
TNWHGET DL ERH LN E ST, ZOZ L
D, HHIREATH D03, 3 L b EEINR OB
FLY SRIMRO I RO SN @ IR S 72
WO T ARRWnEE X T

o

15
< 10
£
tH °
0
1=H 2[FEH 3EE 4FF 5EE AVG.
mFe mAl mCu mEHEE
77 7 e E
6. ¥

FAEDRESERIZ K » THBE O RS R %2 I E
L. BBOONWIZ& R T, $EIMRO TR L oRS
DI RPRE S RRD LB o7,

7. SBOBE

ORI L EOBIRES, HIETEDICE L
P AT LI\

8. HEXM

1,7E 85 E A%, H29, SSH 7R A oD [ St

2, RSNV T v 7, & E & IOV T

www. valtech. to

3, LERT : UV TALK LETTERvol. 12(2013)
BN W RN o i e

4, KV~ 7 U 7 AR EH, O0Einx®ick

T D% www. taiheiyo—m. co. jp



WE A

The Protection of Ultraviolet rays

Physics Group A

Relationship between Previous Research 5.

and This Experiment
From the previous study on “The Reflection of

Infrared”, what kind of results will be the result of

Yusuke Makado Masami Ishii

Atsunori Kitae

Results and discussion
The result looks like a table-1, and we found that
there are differences in reflectance in metal.

(Table-1: the reflection of ultraviolet rays)

ultraviolet radiation under the sun?

Material Fe Al Cu

Hypothesis

Reflection (%)

13.0 10.7 66. 9

According to the previous study, it’s seemed to be
different from each of the metals of reflection.

From this, there is a difference in the reflectance
of ultraviolet rays in the metal as well as infrared.
Measuring principle
Relative diffuse reflection measurement is adopted.
It’s a way of calculating the ratio of the reference
and each of measured metals.

Experiment contents

1 We made receiving part and transmitting part.

S

47Q

(The left :transmitter receiver The right :receiver )
2.We drill holes for a transmitting part,a receiving
part,and a sample in plastic spheres which was
Inner diameter 96mm.

And,we painted vlended sample which was
composed of Barium sulfate,Ethanol,and water
inside the sphere.

That plastic spheres was Integrating sphere.

3. We equipped receiving part and transmitting part,
and determined five times using copper, aluminum
and iron as a sample.

4. We calculated reflectance from the measured
values to use the following formula.
Reflectance(%)=average of measured values(uA)
x100/reference value(uA)

6v __ 6.

In addition, the result of the hypothesis that there
is a difference in the reflectance of the metal came
out. But despite the copper is red, the reflectance
was too low compared to other materials used in the
experiment. Besides, in the preceding study, the
infrared reflectance of copper was 29.3%, but
according to the result of this study the reflection of
ultraviolet rays was 66.9%. So, copper is red,
but we think it doesn’t necessarily mean that
the reflectance of the infrared is higher than
the reflectance of ultraviolet rays
Conclusion

We measured the reflectance of each specimen
by your own integrating sphere. In the colored
metal, we found that the reflectance of the
ultraviolet rays and the reflectance of the infrared is
very different.

Future issues

We want to study the relationship between the
reflectance and the color of copper and the
substance suitable for sunscreen.

References

1. Ikuno High School, 2017, SSH Infrared Reflections

2. Bartech Corporation, About metals and reflections

3. www.valtech.toSHIMADZU Plant : UV TALK
https://www.an.shimadzu.co.jp/uv/support/lib/uvtalk/uvtalk 12/b
asic.htm

4. Taiheiyo Material Corporation, Proposal for crack

countermeasures www.taiheiyo-m.co.jp
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Savoniusu type windmill

Physics Group B Keita Ino

1. Research motivation

We pay attention to eco-friendly power
generation,and notice the shape of Savoniuse type
windmill’s wing in them,I investigated about how
shape it turns round well.

2. Hypothesis

We manufactured the six type of wings.Then we
build up a hypothesis that it will make a difference
by comparing to each voltage in using an

oscilloscope to measure.

//._‘\\\, /\
[ )
k'\h_/; u \/
@ @ ©)

Coe N . /SN
_ "/

L \/ /
@ ® ©
Figurel a structure of windmill
(From the (D,deep circle 360g, deep

square 370g,deep triangle 370g, shallow circle
330g,shallow square 400g,shallow triangle-)

3. Experiment

We give fixed window to a hypothetical windmill
from the position of 50 cm with a blower, A
neodymium magnet is attached to the shaft of
the windmill, and install one

c oil (210rolls) and generate electricity by
electromagnetic induction and, measure the

voltage value with an oscilloscope.

Taichi Tomomatu

Sota Matsumoto Taku Watanabe

4. result

@®®Not be measuredgraph 2
5. Consideration

Since the voltage of the deep triangle was the
highest, it is assumed that the feather of the
acute angle of the triangle also increases, And,
square feathers did not turn because the force to
catch the wind is larger than the force to turn the

wind into the rotational force.

6. Conclusion

The wing of the windmill is easier to this work
with a straight line than a curve but, it was
confirmed that the structure can be generated
even in a straight line by the research.
Accordingly. it can be said that the Savoniusu
Type Windmill is a device, and it can be easily
manufactured and easily generate electricity.

7. Future perspective

We think that change the macherials of wings, or
thin thickness the iron stick is wind turbine’s
axis’s electric resistance get smaller, and electric
power generation get bigger.

8. Bibliograhphy
2008 KOZU high school SSH exploration

Savonius type (Vertical axis drag type)

http://fu-jin-power.jp/savonius-2
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Why Auroras Occur and How They Change

Physics Group C Seiya lwai
1. Introduction
When solar winds blow along the surface of
the earth, electricity runs along the earth’s
magnetic field. When charged electrons hits
the upper atmosphere. Then aurora shine.
2. Hypothesis
We suppose that if atmospheric pressure in
the experiment apparatus changes, the
shape of the aurora will change as well. Also,
depending on the kind of elements remaining
when we create a vacuum, the color of aurora
will change.
3. Experiments
We researched under what conditions an
aurora can be clearly observed by simulating
the earth and its conditions in terms of
magnetic force and the direction of the
magnetic field. For this reason, we decided to
make our simulating earth out of clay,
created a magnetic force equal to 1 Tesla,
with the North pole pointed up and turned
one side into needle tipped electrode.
Experiment 1
We put oxygen, carbon dioxide, or nitrogen
in the equipment. Then we cleated a vacuum

using vacuum pump.

ST

Figure 1 equipment

Experiment 2
diodes

after we

We connected circuit and we

discharged electricity turned
alternating current into direct current. Then
we did the experiment in same way as

experiment 1.

Atsushi Goto Daisuke Terauthi

Motoya Matsuda

Experiment 3
We changed the type of filament and
repeated the experiment.

4. Results

Tablel results

Result experimentl |experiment2 |experiment3

carbon dioxide|thin purple  no change |red

nitrogen no change |no change

oxygen no change |nochange |red tinged with purple

5. Discussion
The results of our experiments conducted
before the midterm presentation showed that
despite the change in the direction of the
magnetic field, there was no change in the
aurora. This told us that there was likely a
problem with our experiment method. The
result of experiment 1, 2 and 3 showed that
the color of the aurora did not change due to
the type of gas in the container.
6. Conclusion
The reason why the position of the aurora
does not change is because there is a problem
with insufficient magnetic force and shape of
the electrode.
7. Future Prospects
We want to arrange two electrodes parallel
to each other. We also want to measure the
power of the magnetic force, how many volts
are suitable and the atmospheric pressure.
8. References
Saga University department of science and
engineering
http://www.seaj.or.jp/semi/data/mito2014.pdf
Ibaraki Prefectural Mito Second High School
SSH exploration
http://www.ee.sagau.ac.jp/plasma/img/aurora
.pdf
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— This kind of chemistry —Measurement of staining intensity by RGB value

Chemistry Group 1
1.Introduction
In the previous study, We investigated the difference in dying
by cotton, but the change in RGB value was no seen much.
Again, investigating dyeing.
(DChange how to dye (@Absorb protein in fabric
(®Change pH of dye liquor to acidic (pH3.0)
came to the idea. We also increased the type of cloth to
examine the ease with which cloth an pigment are tied.
2. Hypothesis
D By prolonging the time it is attached to the dye liquor, it
becomes easier to dye.
@ The protein works on the reaction between the dyed fabric
and the mordant, making it easier to dye.
@ The color of the dye liquor changes but the ease of dyeing
does not change.
3. Experiments
YcMordant : Copper chloride( Il ), Aluminum chloride,
Iron chloride(IIT)
YcCloth : Hemp, Polyester, Cotton
(Cloth attached to soymilk for 2 hours and cloth without soymilk)
Y¢Color difference meter(Color Assist Lite)
Experiment with the following three patterns.
(DProteinx pH6.8 @Proteino  pH6.8 (@Proteinx pH3.0
Investigate the difference in how to dye fabric by presence or
absence of mordant from 1,presence or absence of protein from
comparison between 1 and 2, and large and small pH from

comparison between 1 and 3.

4. Results
Hemp
P
no Fe Al Cu
pH
X | 220/201/199 | 225/208/198 225/190/198 | 237/204/201
6.8 Red Brown Red Red
° 190/182/176 | 212/174/152 180/152/168 | 205/200/182
6.8 Gray Brown Magenta Yellow
x 225/140/169 106/76/94 114/77/89 110/99/86
3.0 Magenta Magenta Red Gray

Kajiwara Saho Matsuda Sayaka Miyamoto Moe

Polyester
P

no Fe Al Cu
pH
X | 206/180/195 | 219/163/147 194/137/182 | 205/183/187
6.8 Magenta Red Magenta Red
o 204/177/192 | 192/142/134 191/159/192 | 220/214/199
6.8 Magenta Red Magenta Brown
x 230/156/189 110/59/89 112/59/89 146/123/132
3.0 Magenta Magenta Magenta Gray
Cotton
P

no Fe Al Cu
pH
x 236/221/213 | 239/226/222 239/211/215 | 248/214/213
6.8 Brown Red Red Red
° 205/202/202 | 240/205/180 174/145/173 | 208/200/188
6.8 Gray Orange Magenta Brown
x 231/155/180 | 180/150/179 211/161/184 | 198/186/171
3.0 Red Magenta Magenta Brown

(p:protein, horizontal axis:mordant number:RGB)
5. Discussion

{proteinO) Since polyester is a synthetic fiber, it is difficult to
absorb soymilk due to poor hygroscopicity and dyeability and it
is thought that color change was small.

Since cotton and hemp are vegetable cloths, they absorb
proteins and think that the color change has increased.

{pH3.0) By changing the pH of the dye liquor from 6.8 to 3.0,
we believe that the molecular structure of the anthocyanin, the
main constituent of purple cabbage, changed and the color
change increased.

6. Conclusion

We understood that the condition of color changes when
changing the time to be added to the dye liquor.

The liquidity of the dye liquor is related to the magnitude of

color change.
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High Activation of the Dye-Sensitized Solar Cell

Chemistry Group 2

1. Introduction
In recent days, global warming is rapidly proceed and

various problems are raising. So we focused on the
dye-sensitized solar cells and tried the device active.
We depend on ultraviolet ray, which exist only 6% in
the sunlight to get light energy for photosynthesis.
However, it is inefficient and become a serious problem
of “Artificial photosynthesis”. So we focused on
“visible light responsive”, which is a feature to react
with visible light. Visible light accounts for most of the
sunlight.

2. Hypothesis
We thought that transition metal, which have “visible
light responsive” have some regularity of property by
the difference of the period or group.

3. Experiments

1. We made seven kinds of water solution each of
which contains chromium ion. Manganese ion, Iron
ion, Cobalt ion, Nickel ion, Copper ion. (0.5 mole per
liter)

2. We prepare two sheets of glass. We painted one of
two with a pencil, which means that black lead adhere
on the sheet of glass.

3.  We dripped 45 drops of the above —mentioned water
solution into the water solution of titanium oxide (0.20

mole per liter) and mode it into a paste. We painted it
on the other sheet of glass with a Q-tip. And we baked
it with an electric furnace.

4.  We prepared two sets per ions, and kept one of two
sets a sit is, then we attached pigment to the other by
soaking in Assam tea in one day.

5.  We dripped 3 drops of iodine solution into the sheet
of glass which is attached black lead, and piled on the
other sheet of glass, which means that it becomes a
cell.

6. We lighted it with a halogen lamp, and recorded the
Maximum and mean value of generated voltage. In

five minutes.

Takumi lyota Teppei Ogita Haruto Okuno Yasuki Tanaka

Figure 1 Experimental Equipment

4. Results

Transition metal | Max (V) Average (V)
- 0,040 0,038

Cr 0,202 0.197

Mn 0,099 0.092

Fe 0,048 0,045

Co 0,128 0.119

Ni 0,142 0.134

Cu 0.145 0.138

Figure 2 The relation between transition metal and voltage
The difference of generated voltage operated between
conventional dye-sensitized solar cells which use
titanium oxide containing metal ion.
Especially, it seems that chromium and Copper promote
the increase of general voltage.
5. Discussion
Both Chromium’s and Copper’s is one and the others
are two. We thought that the difference of generated
voltage is involved in the difference of these.
6. Conclusion
Chromium simulated solar cells, namely we were
able to reveal that Chromium have big visible light
responsive. However we didn’t have correct answer
why visible light responsive.
7. Future Prospects
We think that we could see why there are the
difference when we improve the way to attach metal ion
to Titanium. We should learn the feature of the
transition metal and prove the wvalidity of this

experiment in theory.
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Measurement of degree of ionization with Freezing point depression

Chemistry Group 3

1. The purpose of this experiments

Ion crystals are generally said to ionize 100% in aqueous solution. I

actually tested it using a freezing point descent.

2. Hypothesis
If the degree of ionization is 1, the freezing points of the four
kinds of aqueous solutions that equal mass molarities after
ionization are considered to be equal. In addition, the larger the
valence of the cation, the stronger the anion is attracted, the
ionization becomes less likely, and the ionization degree is
considered to be small.
3. Experiments
D We make aluminum chloride aqueous solution of 0.05 mol/kg
Calcium chloride aqueous solution of 0.067 mol/kg, 0.2 mol/kg
glucose aqueous solution, 0.1 kg / kg sodium chloride solution.

@ Cool each aqueous solution with ice with stirring.

(® Obtain the ionization degree from the result

4. Results

Agueous solution temperature lonization
degree

Aluminum chloride -0.875 1.2

Calcium chloride -0.75 0.7

Sodium chloride -1.1 25

glucose -1.1 —

The degree of ionization was determined as follows.

Ryunosuke Harada Motoki Yosiike

(Instance) NaCl — Nat + ClI
Before reaction Nimol/ke 0 0
Reaction amount ~ — 11 ¢ mol/kg +n « +n «
Afterreaction n (1 — a) +n o +n o

n(1+a) =m(=Massmolarity)

When the freezing point is t, At = km - - - @ (It = freezing point
depression degree, k = mol freezing point depression) holds. In case o

was obtained from (D, @ and experiment results.
Time (s)

« Change in temperture of

aqeos solution

coococoocoocoooos
<
(Lo S o B B o < e Y

-4

-5

-6

-7
e /7 7L 1 — A, — AT N Y T A
—HE L A HAET VR =0 4

After the aqueous solution freeze and temperature rises, temperature
didn’t rise. Also, the degree of ionization becomes larger than 1, It did

not come in the order as expected.

5. Consideration

It is thought that it was not able to measure an accurate freezing point
because the temperature did not decrease after freezing . For this reason,
we thought the ionization degree became larger than 1 We also thought
about the order of ionization degree from the viewpoint of solubility

and coulomb force, but I did not know the details.



ARIE D 5
fegal  HE

1. ETHAREARBRE DR

SATHIE TIHL IO B 5 HOL W O LR
(CHA L, REOENEHAT-,
ABFFECIAECTER U, il e U O < efk, BED

AR

2. {xi%

FATIFZE CITAE & LCTH U F T b U o A% v,
LI DA LT HaICHEE L 722 L advb
ST, Ko Tl L LT < Sefhid, N B U B E R,
F3F Y T AEOWTRNTH D,

3. ER

Dy avigr X 2,4,6-h)7nn7x=)L

20mg Y L 10mg FEETF /L 5. 0mL %

ANT-REBRE % 6 RFAE LT,

@1 AT H AT, 0 IZIE, BT R U A
FUFAE, YUTFABFT NI UL NBEUAL
R F M)A AVEFYFAEBFT N U LE
FNEI1.0X10° mol T2 Z 72,

@ R TORBREIC 36%imER LK 0. 50mL N2,
= TR A HIE LTz,

4. R

mzt-¥9=E BEEE(Ix) SEEHA (s)
fiH7e L X X
b |l R VAVN X X
WU FVEE X X
FrU T A ’ )
U TR 32.2 15.5
FrU DA

A VIR '3:/1/@? 39.3 16.9
F UL

=20

~&YBRLIZWNTIAHALSA b~

2 BA TN B/FE

| _COONa SO;Na
L of
OH
) FLEE R L LR R A
NaO:S W - | COONa

=LA U FOLEET kU L

1 gk
FUFNEE, NP AR UEET R DA
AR FOEET MY U AIAEEICAR B VR E RO,
WAL MY DA ) FABMENZZSAE BN
phpol b & L A_RTREIZELR 2D 5T,

5. BE

BUVFABEFT R T LENB R Y Y
KEWBT D L IARF VR ROY Y FAMT R Y Y
LED b ANREEFESZ LAY U FAET Y 7 AD
EDDRRENR Do T2, DVRFVHELD b AVFEDIF
D MIRVERME A TR T DT, ZDENBEDENE AT L
EZzbhb,

6. #E

il & L TE S R EBEVERER ST R U A
ThdZLTHY ., EBHREDOFF OO S A FREDE
4ETe,

7. SBRORE
F U BEUS T NP BRI L LT
B< DY EH~D,

8. BEXM
H30 ERE KPR SLAE B i 25 e R 28 10 i SO B
a5



=20

Abilities of Catalysts

Chemistry Group 4

1. Relation of preceding study and this
experiment
In preceding study, it was showed that solution
temperature and kinds of fluorescent substances make
a difference in illuminances in chemiluminescence.
We focused on catalysts in chemiluminescence, and did

an applied research.

2. Hypothesis

We thought that chemical substances that can act as
a catalyst in chemiluminescence are either benzene
ring compounds or sodium salts.
3. Experiments

1. We prepared 6 test tubes, and put

bis (2,4,6-trichlorophenyl) oxalates (C14H4ClsO4) 20mg,
perylenes (C20H12 10mg and ethyl acetate
(CH3COOC:Hs) 5mL in them.

2. We put nothing in one, and sodium chlorides (NaCl),
salicylic acids (C7HeOs3), sodium salicylates (C7HsNaOs),
sodium sulfosalicylates or benzenesulfonic acid sodium
salts (CeHsNa03S) 1.0x10mol in each of the others.

3. We put 35% hydrogen peroxide solution (H202)
0.5mL in them, and measured maximum illuminance and

the time when illuminance became half in a dark room.

4. Results

Added Substances Maximum Time (s)
illuminance (Ix)

Nothing x x
Sodium Chlorides x x
Salicylic Acids x x
Benzenesulfonic Acid 38.4 14.5
Sodium Salts
Sodium Salicylates 32.2 15.5
Sodium 39.3 16.9
Sulfosalicylates

* salicylic acids, benzenesulfonic acid sodium salts,

Rui Murakami

Ristuki Kura Ryuhei Yoshikawa

sodium salicylates and sodium sulfosalicylates have

benzene rings.
Benzenesulfonic acid sodium  salts, sodium

salicylates and sodium sulfosalicylates acted as

catalysts.

_COONa

/‘jfsoa’*‘a
@

“OH #

sodium salicylate benzenesulfonic acid sodium salt

NaO:§ -~ . COONa

“OH

sodium sulfosalicylate

Figurel Chemical Structural formulas

5. Discussion

Comparing sodium salicylates and benzenesulfonic
acid sodium salts, we found that sodium salicylates
that have carboxyl groups have higher abilities as
catalysts than benzenesulfonic acid sodium salts that
have sulfo groups. Sulfo groups have stronger acidity
than that of carboxyl groups, it makes a difference in
illuminance.
6. Conclusion

It was proved that chemical substances that can act as a
catalyst in chemiluminescence are sodium salts that have
benzene rings, and acidity of substituents make a difference in

illuminance.

7. Future Prospects
We would like to study whether other metal salts

that have benzene rings can act as catalysts or not.

8. References
’18 Collection of Papers of Inquiry activities of Tkuno

High School “Chemiluminescence”
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Let’s Make Bronze Mirror!

Chemistry Group 5

1. Introduction

We focused on the “copper mirror reaction”, which
copper is precipitated on surfaces of test tubes like a
mirror. When we heat them in fehling reaction, copper
monoxide precipitates due to the reducing reaction of
aldehydes or saccharides. We examined relationship in
quantity between copper mirror and formalin.

2. Hypothesis

The larger the amount of formalin is, the more copper
quantity and copper mirror educe extensively and
beautifully.

3. Experiments
Preparation Adjusting solution I and solution II

for using in the Fehling reaction
0.28mol/L  copper nitrate( II ) aqueous

Solution 1
solution
SolutionII: Liquid mixture of 1.23mol/L sodium
potassium tartrate aqueous solution 2.50mol/L sodium
hydroxide aqueous solution

We mixed them in a test tube with 1:1 (3 mL: 3mL) and
drop and heat formalin with water at 90°C. Then we
examine the state of the reaction and measure the amount
of copper attached on the surface of a test tube, and
checl;the state of copper mirror.

Figurel Copper educed on test tubes

4. Results

We conducted experiments with using 3, 4, 5, 6, 7 and
8mL of formalin. We measured them five times. But we
couldn’t record the result of Sml in 3 to 5 times by
measuring errors. Tablel is the result of our experiments.

H-CHO(mL) Average the amount of copper(*10“mol)
3 10.4
4 -0.925
5 222
6 0.643
7 6.65
8 3.30

Tablel relationship in quantity between copper and formalin

The amount of the precipitation was rumbling. Also, the
proportion of copper attached the surface of the test tube
(= gloss on the surface) unrelated the amount of formalin
or educed copper and these results came apart. Some
became like a mirror and the others didn’t.

Aoi Kano Nonoka Shimada Honoka Nemoto Ayano Minami

5. Discussion

Since the values vary under the same conditions, we
can’t find the rule which can be said unconditionally, but
when we focus on “copper yield” (at Graph3), except for
4mL and 6mL, the amount of formalin and copper yield
tended to be inversely proportional. However, the
appearance of copper mirrors is not tending to be alike
even under the same conditions, and the state of the
surface of the sticking tube will also affect.

Yield[%]
6

4 *

g NN

0 \\./ SN———

_2 3 4 5 A 7 193

(3 O i O

—o—copper yield H-CHO[mL]

Graphl Relationship between the amount of formalin and
copper yield average

6. Conclusion

As the amount of formalin increased, the amount of
educed copper did not necessary increase, and it was
irregular. Also, at that time, the yield was low, so there
may be a limit to the amount of reaction with formalin.
Concerned the appearance of the copper mirror, it
depends not only on reagents and temperature but also on
the state of the surface of the test tube.

7. Future Prospects

We will conduct experiments with more test tubes at the
same time under the same conditions many times, then
we want to approximate more accurate value and find
regularity. We also want to keep the state of the surface
of the test tube constant and examine the conditions
under which the copper mirror educes more beautifully.

8. References

http://toitemita.sakura.ne.jp/kagakukonetapdf/fehling%2
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The charge amount and the discharge amount of capacitor

Chemistry Group A

1. Introduction

A capacitor used in a smartphone is a chargeable
electric storage device by forming electric double
layer on the surface of the activated carbon electrode.
In this research, we were wondering whether the
charge electricity quantity and the discharge electricity
quantity are equal, and investigated charge discharge

electricity amount, respectably.

2. Hypothesis

The discharge amount becomes smaller than the
charge amount so that the smartphone is used and the

charge reduction is faster.

3. Experiments

Commercial two sheets coated with activated
carbon on aluminum foil were immersed in 300 mL of
0.1 M KCI aqueous solution (electrolytic solution).
The activated carbon sheets was used as a positive
electrode, respectively. Both sheet electrodes were
connected to a power supply device to form a
capacitor cell. Figure.1 shows the electric circuit. As
the current flows by switching the slide switch,
charging and discharging were performed six times
and the electric quantity of each was measured. We
also examined the influence of the number of charge /
discharge cycles on the discharge amount / charge

amount (hereinafter referred to as discharge rate).

Resistor 102
Capacitor
Power supply ==t
device 0.5V —T—
discharge charge
—0 0—
Figure.1 Experimental circuit

4. Results

The discharge rate (= [discharge -electricity] /
[charge electricity]) gradually increased by repeating
charge and discharge. At 0.3 V, the discharge rate

Abe Ryota Shimada Mahiro Yamaguchi Rina Hattori Kana

reached about 100% after 4 cycles of charging and
discharging. However, at 0.5 V and 0.7 V, the

discharge rate was smaller than in the case of 0.3 V.

5. Discussion

Activated carbon is a porous solid mainly
composed of carbon, but it is reported that the
structures containing oxygen (oxygen functional
group) as shown in Figure.2. They exist on the surface
in contact with the electrolytic solution. When
capacitor is charged, it is considered that some of
these unstable chemical structures were used for
decomposition. Also, when the voltage is high,
destruction of the oxygen functional groups shown in
Figure.2 and slight generation of those are considered

to have occurred.

O)
Oz
O
90 S
&% &8

Figure.2 Fine structure of activated carbon surface

6. Conclusion

The discharge rate gradually increases by repeating
charge and discharge of the capacitor. It was
suggested that the decomposition of oxygen functional
groups in the direction of activated carbon was

involved.

7. Future Prospects

Destruction of oxygen functional groups and some
production of those require detailed surface analysis,

which is a future subject.

8. References
Mochida et al. [No. 210], 250-257 (2003)
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Is it Necessary to Use H2S047?

~Qxidation-reduction Titration with KMnO4~

Chemistry Group C Motomura Kaiki Takasu Kento Matsushima Takeru lkemiya Ryota

1. Introduction
In oxidation-reduction titration using potassium
permanganate(KMnO4), it is necessary to make the
solution acidic in order to supply hydrogen ions(H").
2MnOs~ + 6H' + 5(COOH)2
—> 2Mn*" + 8H20 + 10CO2

2. Hypothesis

When to substitute hydrochloric acid(HCI) for
sulfuric acid(H2SO4), HCI works as a reducing agent.
Therefore the amount of KMnO4ag is increased. In
addition when to substitute we estimate that to use
nitric acid(HNO3), HNO3 works as an oxidant, the
amount of KMnO4agq is decreased.”-?

We hypothesized that the conditions under which
the amount of KMnO4aq to be added varies
depending on the type of acid.

3. Experiments
[Experiment 1
~Determination of minimum amount of sulfuric
acid required~
Experiment 2
~Titration with various acids~
We used the same method as in Experiment 1,
titrating with varying concentrations, using different
acids(H2S04, HCI1, HNO3, Phosphoric acid(H3PO4),
acetic acid (CH3COOH)).
[Experiment 3
~Titration used hydrogen peroxide water(H202aq)
as reducing agent(the same method as in 5
Experiment 2)~

4. Results

From Experiment 1, It was found that the minimum
amount of hydrogen ion material was 2.4 X 10~ mol.
(0.01 mol/L KMnO4agq, 0.020 mol/L (COOH)2aq)

From Experiment 2, in the case of using acetic acid, 7
a precipitate was observed during the reaction, and
the color of the solution was yellow and cloudy. Also,

10.0 ™E

8.0
6.0
4.0
2.0
0.0

bDEQUIATY JO JUnoury

H2S04 HCl HNO3 H3PO4

one times of amount (concentration)
Etwo times amount
Othree times amount

Figure.l Using (COOH)2aq as a reducing agent

From Experiment 3, there was almost no
difference in the amount due to the difference in

acid, too.
» 10.0 ™"
=}
g 8.0
El
e 6.0
2 40
=
o 20
8

0.0

H2S04 HCl ~ HNOs  HsPOs

Hone times the amount
two times the amount  (concentration)
Othree times the amount

Figure.2 Using H202aq as a reducing agent

. Discussion

In this experimental condition, it is considered that
acids other than acetic acid can be used in the same
way as sulfuric acid.

. Future Prospects
We want to find conditions under which nitric acid
and hydrochloric acid act as oxidizing agents and
reducing agents.

. References
1) Published by Suken:
Photo Science Chemical Record third edition

since the reaction rate was very slow, accurate 2) Published by Keirinkan:

measurement was impossible. There was almost no
difference in the amount due to the difference in
acid.

Sensor Basic Chemistry revised edition
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Result of making “Natto Modoki”...

~Relationship between breeding of bacteria and decomposition~

Biology Group 1

1. Introduction
We wanted to test the ability of natto bacteria not
on processed protein but on rare protein like
chicken.

2. Hypothesis
* If natto bacteria breed in chicken, we can see the
change when the chicken going bad.
* Natto bacteria and other bacteria influence with
each other.

3. Experiments

Material

chicken, boiled soybean, natto bacteria, hot water

Following 1~8 petri dishes were prepared in order to
compere natto bacteria’s work. Natural soil that is
considered a lot of bacteria exist was used to find the

influence of bacteria in the soil between natto bacteria.

material .
Dish Lig.natto?% | soil
each

1 R

2 o

3 Soybeans i
(@]

4 o

5 -

6 o

7 Chicken i
(@]

8 o

%0.025g powdery natto bacteria was dissolved in
2.5g hot water.

After covered petri dishes with gauze , we kept them
warm at 40°C and left them for 2 days. Then, we

focused on appearance and smell of each material.

Natsuki Hamabata Shohei Kawachi

Ryoma Tanaka

4. Results
Dish result

1 Became like natto
Didn’t become like natto

2 There was white mold on the
chicken

3 Became like natto
Didn’t become like natto

4 There was white mold on the
chicken

5 Went bad with very bad smell

6 It was not as smelly as petri5 but

7 they smell bad like rotting meat

8

Soy beans

We succeeded in making natto from soybeans in
petri3. However, soybeans in dish 1 became natto in
spite of no notto bacteria. Dish4,in which soil exist
didn’t become like natto.

Chicken

Chicken in dishS, without natto bacteria, had sharp
putrid odor, but one in dish7, with natto bacteria,
didn’t smell as bad as dish5. Also, chicken in dish6
with soil was not as smelly as dish5 but they smell bad
like rotting meat.

5. Consideration

Chicken with natto bacteria had less smell, so it is
considered that natto bacteria suppress the breeding of
bacteria that make bad rotten smell.

Chicken with soil smell less was because of there
were many other microorganisms in the soil.

6. Future Prospects

This time, we judged rotting by looks and smells so
we don’t know what will happen when we actually
cook and eat. Preparing safe conditions, we want to

eat it in practice.
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We just only counted stomas ~overlook the general theory~

Biology Group 2

1. Introduction We were interested in the
number and distribution of plant stomas.

2. Hypothesis

i) The number of stomas differs depending on
the leaf position (height).

i ) The number of stomas is different
depending on the place where the tree grows.

3. Experiments Using the Sump method, the
pattern of stomas of the camellia which grow in
the courtyard and the dining room are taken.
The tree is divided into three parts in the upper
part, the middle part, and the lower part of the
tree, and two leaves were taken from around
the middle of each part. The number of stomas
per field of view of the microscope (0.39 mii)
were counted in 3 spots (top, middle, bottom) in
each leaf. It was compared in leaf position and
place where tree grow.

4. Results Please see Japanese version.

5. Discussion

« It is thought that the number of stomas does
not change depending on the height of leaves
and the location of one leaf. — Hypothesis i
was not correct, hypothesis ii was correct.

6. Conclusion The number of stomas changes
depending on not the position of the leaves but
the place where the plant grows.

So we further questioned about the
distribution of stomas in one leaf and made the
following hypothesis.

7. Hypothesis2

i ) The distribution of stomas is uniform.
(Revalidation)

ii ) Even if the distribution of stomas is uniform,
the density varies depending on the part of one
leaf.

iii) Stoma density differs between large leaves

AmiAoyama Riho Ueda Kanano Kawai

Chisako Kida

and small leaves.
8. Experiments2 The pattern of stomas of 6
pieces of large camellia leaves (average about

11.88 cif) and 6 pieces of small leaves (average
about 3.68 cii) were taken. The number of
stomas (per 0.39 mil) were counted in 6 spots
(right, left and top, middle, bottom) in each
leaf.

9. Results Please see Japanese version.

10. Discussion2

+ From observation of the microscope, stomas
were distributed uniformly.

* From Table 2, there is a tendency that the
number of stomas on the top part of the leaf is
slightly smaller than that of bottom part of the
leaf.

- Compared between the size of leaves, the
density of stomas in small leaves tend to be
larger than that of large leaves.

— Hypothesis i and ii were correct, hypothesis

iii a little correct.

11. Conclusion2 The

distributed uniformly, but the density varies

stomas of camellia
depending on the spot. As the leaves spread,
the number of stomas in the whole leaves also
increases, and the density of the stomas tends
to be slightly lower. Generally, it is said that
even if leaves grow bigger, the number of
stomas does not increase much. But from the
experiment of this time, we thought that the
camellia may increase the number of stomas
with leaf growth.

12. Future Prospects

We want to do experiments in the same leaves
from small to large. Also, we want to clarify

how to grow the camellia leaves.



AINEFAEIOw O DOERBZEL

M3 RE WS

g

BB, NS NVERN TR, BOEREL
THZEERALE, TNNE I TIVORGEIZONT
PR A Ff o 72,

&

AT E P BBEERE M~ LED | i B IREE L
T2 R BEAERT HRER RS Z LT
PHOBRBEIC SO THRENEIT D, Lo THWEREETIE
By, POVRETIIAL 25,

S0
[EHL7ZH0]

T TV BY AT ADORME (%1 50H)

T TUNIRATINDF L~V 7 v (k4 5H)
< KIE (2 3emX AT 1 BemX @& S 1 7 cm)

AU FaN—F— (20 CIEE)

NIV F BT X 7 R TNEN 2 08T DAMIZ At
B LleArFaX—F =L LTS v Fa—F—
AL, BROHT ZFH~ BRREOERD G & ik L
72
RO

Wi XE

¥ HEE HEF HE

=27/ [€)

BHRO
45H 74H
# ZIiLBL(RR) ZitwL(ae)
] HE )

ATV

ARy

B

ZiteL(ag)

ZILLL(ERR)

B

2f

HE

F1. hxv (K LA F~Tx 7 voREER

M 1. A2~ Ty 7 o OEMOGRBOIER (Z: W, A 1)

K1k, AF~Vv 7 o TIIRVERETRENAL o7,

RERQ

10.

Bk & 2=V 72 TIRIEW D & 5 1280 1 [ BB D
Kz HWTBMERZIT 72, 77 VY ATTN (i
60 H) 2T, EBOLFELCISICHERL, BAELFELT
REZELEIT S ETBIE L,

F2. EBAS A EAB T4 ROLE <~V x 7 v ORELE

b |

HEHBTARDI I~ IV %
HEOBRBEICHE < & AKX
KRV IEENES hote, Fiz,
P12V BRERICE < & AR K
L L PHRENAL LT,
ER

AEHOBGIIZIZA T =2 LV I AERBER LTV 5,
ATV ERRT D AT =M (BFRR) DEINRE S
5L HRANTA =528 L MIRAHERET 5720,
BHFEBEPIERL, KERR b, —FH., BLLOEHN
AR AR D MICERET D5 2 LT, AT =V AMEHE
THHENRTERERSN, BRRPMIERT 225G H D,
FH T 7 TR RIEET, B1onE 2 ATES
MEZTDE, AT7=VHRAHMET D70, GREHIE
RUBAREL b, —FHIT/Z, RN EELTE
0. MBRRLEDRWERET S L OEAERY, AT
S USRI S DTz, JHEOEICE b TREEL
LicbBEZbND, A¥~ T % 7 VIFERRHE AN ED
HETLIIEHHMONTEY, AR TAHOAE <V ¥
iE, B O EEERTH D0, SR OMRED N L
TR, FHOBREICHbE THREE L,

g AT FRRREFEE L TR Y FFOBREIR T T,
GaFfaE L, REELEITS, AX Ty s R, B
RBREET, MR EZT D EBRRBIERT B0,
JEHBEOBREE L IIESOEIZ D,

SHROEZE

TIVHY ATV D =) THEREIT, [FEE

X 2. A% 74 HO
TV AT

DFERNFE SN D DDFHNTNE 720,
BEXER

AT = NZHONT

https://www. doctorsorganic. com/merano/index. html
PRER DI & AT EME
https://ir. library. osaka—u. ac. jp/repo/ouka

/al1/5365/hs06-143. pdf




=27/ [€)

Metachrosis of Frogs & Tadpoles

Biology Group 3

1. Introduction
We found a little frog in the court of school and
observed change of their body color. Then, we
were interested in metachrosis of frogs.
2. Hypothesis
Flogs send visual information from eyes to
brains and synthesize protein necessary for
metachrosis by stimulation of the brain.
Thus, they change their body color change
according to surrounding environment.
3. Experiments 1

[ Materials]

+ Xenopus Laevis (150 day-old)

+ Tadpoles of Xenopus Laevis (45 day-old)
+ water tank (23cmx15cmx17cm)

+ incubator (20°C)

We put two frogs and tadpoles into each tank, and
we put them into bright incubator and dark
incubator. Then, we examined how change their
body color.

4, Results1
Frogs Tadpoles
Bright | No change(white) | No change(black)
Dark black white

Table 1 Metachrosis of frogs and tadpoles

Fig,1 Melanocyte (pigment cell) of head of Tadpoles.
Left: constricted melanocvte Right: enlareed melanocvte
From Fig.1, tadpoles turned white in the dark
environment.

5. Experiments 2

Frogs and tadpoles showed different body color
changes for the same environment. So we carried
out an experiment using tadpoles of intermediate
stage. Using the Xenopus laevis(60day-old)
experimented like the experiment 1, and observed
how their body color changed until the same
metachrosis as the flogs.

6. Result2
45days 74days
bright | No change(black) | No change(white)
dark white black

Table2. Metachrosis of tadpoles(45 day-old, 74 day-old)

Yu kakudo Ayane Suwa Asuka Tsuzino Yuika Furusawa

When the Xenopus laevis (74day-old) were
placed in a dark environment, melanocytes
was enlarged and the body color became
black. Also, when
placed in a bright
environment, the
melanocytes  did
not grow and the
body color turned
white.

Fig. 2 Xenopus laevis (74 day-old)

7. Discussion

Melanin pigment is involved in metachrosis of
living organisms. When melanocytes receive
ultraviolet rays, melanin is synthesized in the cells
and they expand. Therefore, the body color turns
black. The pigment cells also expand when visual
information transmit to the brain by the optic nerve
and proteins that induce melanin synthesis are
synthesized. Because optic nerves of tadpoles are
still developing, melanocytes are elongated when
they receive ultraviolet rays. That is why the body
color of tadpoles turns black in the bright place. On
the other hand, frogs are thought to have changed
body color according to the surrounding color, as
the optic nerves have been developed and they
stimulate the brain. Xenopus laevis is known to
have been developed the optic nerve just before the
metamorphosis. The Xenopus laevis (74day-old) is
in the state of metamorphosis, the function of the
optic nerve was just established and body color
changed according to the surrounding environment.

8. Conclusion

Flogs have developed optic nerve, so they can
enlarge pigment cells according to the surround
environment and change their bodies color. As optic
nerves of tadpoles are underdeveloped, the pigment
cells spread when they receive ultraviolent rays. So
their body color became opposite to the surrounding
environment.

9. Future Prospects

I would like to investigate other frogs to see if
similar results can be obtained.

10. References

About melanin pigment
https://www.doctorsorganic.com/merano/index.html
Development and plasticity of nervous system
https://iclibrary.osaka-u.acjp/repo/ouka/all/5365/hs06-143.pdf
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How Do Pill bug Search for Somethings to eat?

Biology Group 4

1. Introduction

According to our senior experiment, pill bug
likes food which contains more calcium. Then
we were interested in how pill bug search for
something to eat.

2. Hypothesis 1

Regardless of whether it contains calcium or
not, pil bug relies on smells to find food.

3. Experiment 1
We prepared three types of baits, such as
cheese, water agar and agar with calcium
carbonate. We put the baits in the box and
observed how many pill bug had gathered for
the food for 5 minutes.
<Result>
« Pill bug tended to gather for food on the
corner.
+ Pill bug which gathered for the food put on the
center was,
when the food was water agar — 0~1 pill bugs
cheese — 3 pill bugs

<Consideration>

+ Many pill bugs gathered for food put on the
corner because they naturally walk along wall
and stay in corner.

+ From the fact that more pill bug gathered for
cheese placed in the center, they seemed to
catch the smell of food ; use olfaction.

4. Experiment 2
We conducted the following experiments to
check whether pill bug relies on olfaction, vision,

or tactile sensation when they search for food.
pill bugs fallen leaves
\ ]

|
Fig.1 Picture of
experimental device

Fig.2 Diagram of
experimental device

Aoi Asano Akari Kitamura Huga Takahashi

Yuko Tsutsumi Teru Mitsushima

We put 10 pill bugs in the center of device
(Figure 1,2) and fallen leaves in the corners.

We counted the number of pill bug that reached

the bait during the experimental time.

The experiments were conducted on the under

the following three conditions for food and pill

bugs.

(D Fallen leaves and pill bug

@ Wrapped leaves and pill bug (Block the
smell of food)

@ Fallen leaves and pill bug which was

painted vaseline on their antenna
(Inhibition of tactile sensation)
<Result>
Sﬂi?éfgﬁgl Senses used
s /hour
@ | 6.67 vision, tactile sensation, and olfaction
® | 3.79 vision and tactile sensation
@ | 3.40 vision
<Consideration>

+ According to the result @ and @ did not
different much, tactile sensation has not much
to do with searching for food.

+ The number of gathering individuals of @O
was greatly high compared to @. So pill bugs
clearly relies on olfaction when they search for
food.

5. Conclusion

Pill bug mainly uses olfaction when looking for
food and has researched the bait by sniffing the
smell of ingredients.

6. Future plan

We want to find out what kind of smell pill
bugs recognize as baits.

7. References
@nifty 2wy FEAEAX T LY
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Do you want to eat food deliciously?
~Factors affect the taste~

Biology Group 5

1. Introduction

We watched the TV program about related to
taste. We tried to find out what the taste would
be affected. We had studied the relationship
between the taste and the vision. In the study,
we prepared the same concentration of saline
colored in 4 colors, asked subjects to drink
without informed that the concentration was
the same, and rank them in order of thickness.
As a result, the percentage of people who
thought that green was the thickest was the
most. It turned out that the taste was affected
by the color. Then we thought about trying to

see if other tastes are also affected by color.

2. Hypothesis
Depending on taste, the color that people feel
the thickest is different.

3. Experiments

Made 0.4% citric acid water and 0.02%
glutamic acid water (those are the
concentration that we can judge its taste when
we drink it with ordinary condition). Colored
each solution on 4 colors (red, blue, yellow,
green) with 0.01g of food coloring. Had subjects
drink without telling them that they are in the
same concentration. Asked them to arrange 4

samples in order they thought thick.

4. Results

Please look at Japanese version.

Konomi Kamada Moe Tatsutomi

Suzumi Hara Mana Fukunaga

5. Discussion

Looking at the results of citric acid, the color
that the largest people felt the thinnest was
yellow and the thickest was blue. Because the
yellow citric easy to associated with yellow
foods like lemon, it has less impression.
Because there are few blue food, blue citric acid
couldn’t predict the taste, felt dense in memory.
We think the reason that the result of glutamic
acid had variation was it is difficult to predict

the taste of glutamic acid.

6. Conclusion
We got a result affirming he hypothesis.
Taste is influenced not only by visual
influences but also by experiences on food in

the subject’s brain.

7. Future Prospects
This time we did an experiment focused on
“acidity” and “umami”, but we want to
examine sweet and bitter taste. In addition,
we think is interesting to expand the age
group of the subjects, to divide the age group

by generation or age and to take statistics.

Note

saline ¥k

subject #ERE

citric acid 7 = (F 21XV VD)
glutamic acid 7 /v % X U (9 F k5
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Communication of plants

Biology Group A

1. Introduction
In Hirosaki University, they found that plant

seeds can respond to environment and plants can
communicate each other. In our experiment, we
researched the ability of plant to change the timing
of germination and growth rate.
2. Hypothesis

When we plant seeds, the germination timing is
synchronized precisely in the higher density. Also,
white radish sprouts germinates earlier and the
growth rate becomes faster in the situation that the
other kind of seed is present,
3. Experiments
@FExperiment1

+ White radish sprouts seeds

+ Square plant boxes 60X 60X 100mm

+ Absorbent cotton to keep water

* Mesh 13X 13mass

+ Water 25ml

We put 49seeds(A), 9seeds(B), 4seeds(C) in each
boxes and grew them at 20° for 7 days in dark
start
germinating and measured the length of radish

conditions. We examined when they
sprouts after 7days.
@Lxperiment2

+ Lupine seeds

+ Burdock seeds

We examined the timing of germinating and the
length of white radish sprouts in case there are
other kind of seeds around them.
(A) 25 White radish sprouts
(B) 25 White radish sprouts + 24 Lupine
(C) 25 White radish sprouts + 24 Burdock

We put white radish sprouts with other seeds and
grew them in the dark at 20° for 7days.
4. Results
@Experiment1
(Days) In all plant boxes, the germinated seeds
increased at the same rate for three days.

100%
50% 39
4
0% .
Day1 Day2 Day3

Yusuke Wada Taizo Matsusita Mao Nomura Fuko Tsuiji

Hinako Morii

(Length(Average))

There were no differences the length of
germination.

A 4 59.7mm

® 9 62.7mm

() 49 60.3mm

@Experiment2

(Days) The days until germination were different
among A,B and C. The germination started a little

later in C.
100% —
A
50% - B
0% C
Day1l Day2 Day3
(Length(Average))

Compared to A, the average of length was 2.8mm
shorter in B and it was 4.3mm longer in C.
Especially seeds in case C seemed to grow fast.

A. White radish sprouts -+-66.3mm
B. White radish sprouts + Lupine -+-63.5mm
C. White radish sprouts + Burdock  ---70.6mm

5. Discussion

Germination was not synchronized when the
seeds grow in higher density and no significant
differences were seen in the growth rate. It is
necessary to consider whether the density of this
experiment was appropriate.

The growth rate was changed when there were
other kind of seeds.

We need to consider further why this difference
occured.
6. Future Prospects

We need to conduct experiments more to get clear
result. We used seeds of lupine and burdock. We
want to use the different kinds of seeds, and check
the timing of germination and difference in growth
rate
7. References
“INFORMATION INTEGRATION BY PLANT
SEED” Hirosaki University
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We are studying about winning games. We focused on the chocolate game, the way of winning have

already researched, and applied it to another form. We tried understanding Nim and Grandy. As a result, we

found that it can be extended to N dimensions by setting some coordinate axis.
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The Victory Game

Mathematics Group 1

Abstract

Okada Mayu Kosaka Ran Watabe Himemi

We are studying about winning games. We focused on the chocolate game, the way of winning have already

researched, and applied it to another form. We tried understanding Nim and Grandy. As a result, we found

that it can be extended to N dimensions by setting some coordinate axis.

1. Background of a study and destination
We knew existence of a certain victory game,
and when it was checked, knew a certain victory
way to exist. When a certain victory way did this
proved game solidly already in a plane, we thought
we examined whether a certain victory way

existed.

2. How to study

We saw a site of Kansei Gakuin University high
school mathematical principle science club and
understood about modal NIMU peace and certain
victory at a plane. We asked for the NIMU
reconciliation by solid and looked for a certain
victory way using a wooden block from there.

*NIMU total: The binary addition which doesn'’t
move up. 1® is shown like 1 = O using operatore.
{Rule) 2 players are cutting and are eating
chocolate in turn for this game. As if how to cut it
chocolate cuts chocolate of following figure 1
straight lengthwise and does in the state like
following figure 2, it's cut along a straight line.
Loss of the player who could make eat bitter

chocolate finally.

- I - - -
Figurel) EMSMEMENEN Figure2) ====
— 1 L | [

3. Result
[t was also possible to derive a certain victory

way like a plane in solid chocolate.
) Ay
Figured)  amumummss
----5*
1 [ | |

We judge from bitter chocolate, get a coordinate
of total of 4, and figure out the NIMU sum from the
price of the respective binary numbers. This NIMU
total is that | keep handing it to a partner in the

state which became 0, and it’s possible to win.

4. Consideration

Wherever is cut in the state of NIMU total 0, a
NIMU total won't be 0, and 1 has the nature it's
possible to cut in the state of NIMU total O
certainly in the state of all except for O a total
NIMU. When one keeps handing NIMU total O to a
partner when only bitter chocolate was left finally,
the NIMU summation of this time is O, the bitter

chocolate passes to a partner certainly.

5. Conclusion

* It's possible to lead a certain victory way of a
chocolate game in solid using a NIMU total.

* When the state first than consideration was
NIMU total O, a second mover certain victory and
the occasion which was besides O are advantage.
* |t's also possible to apply this thing to the n

dimension.

6. Reference book
“Chocolate game”™ Kansei Gakuin University

high school mathematical principle science club
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THE BEST STRATEGY OF SPORTS BY USING
GAME THEORY

Mathematics Group 3

1. Introduction

We belong to sports club activities, so we
thought that we want to research into sports.

We thought it is interesting to conduct a
survey about many kinds of sports and decide

on theme.

2. Hypothesis
We think that we can know the best strategy

to choose in various sports (basketball and
tennis).

3. References

FEiAN DO — L] % - R E

F17Eh 7 — 28 Em A M) 25 - )1k =]
https://www.slideshare.net/YosukeYasudal/ss-6
4774780

3. Experiment

Experiment 1 [Serve and receive in tennis]

O Deciding “forehand” or “backhand”, the
server shoot the first serve.
Receiver anticipate which direction the
server will shoot.

@ This time, we search the probability
which the receiver succeed in receiving,
and then we consider to the best strategy.

Experiment 2 [1X1 in basketball]

D The offense-side receive a ball from the
passer, and then play 1 X 1 with
defense-side.

@ This time, we search the best strategy of

offense-side

Takuto Ikeda Tetsuya Kurematsu

4. Result and Discussion
[Serve and receive in tennis]

The receiver
Forehand | Backhand

(84.1) | (51.4)

The server
Backhand | Forehand

(39.0) | (55.6)

[ T The success rate of receive)
P*-33.7+48 6=P*16.6+44.4&P=0.0851 = 0.09
(P: The probability which receiver expects
forehand)

[1x1 in basketball]
P*44.56%+30. 7%=—P*32.9%+66.2P=0.4586...
(P: The probability which OF-side chooses
inside)

Therefore, the best strategy of OF-side is

5. Discussion

In the experiment 1, we found that the
receiver expect that the server serve forehand

side only about 10%.

In the experiment 2, in the case of the
defense-side expect inside, I'm partly convinced
the best strategy because the rejection rate is

low when the expectation is betrayed.
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In tennis games, we want to win. Therefore

we researched where to hit a ball to get
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The Fight Against Sunburns, High School Girl's Dilemma

Physical Education Group 3

1. Introduction
We were interested in how long sunscreen
is effective and how its effectiveness is affected

by the weather and seasons.

2. Hypothesis

Regardless of the weather, bananas can burn
evenly. The part of the banana which was
covered with sunscreen won’t burn as much as

the parts that were not covered with sunscreen.

3. Experiments

1, Separate a banana from the bunch and
wrap the stem with plastic wrap to prevent
oxidation.

2, Dram a line down the middle of the
banana.

3, Apply sunscreen (SPF +50) to one side of
the banana.

4, Place the banana in sunlight at 7:20 in the
morning.

5, Place a clock which measures temperature
and humidity next to the banana.

6, Take a picture of the banana about every
hour for 6 hours each day.

Note: We used a new banana each day.

4. Results

We conducted the experiment in June (8
days) and October (5 days) for a total of 13 total
days.

Mami Sakamoto Yuzuha Mori

Sachi Yamamoto

5. Discussion

If the weather was fine, the color of the
banana changed. If the weather was cloudy, the
color of the banana did not change. The side of
the banana on which sunscreen was applied;
the color did not change much if at all.

In June, the sunlight is stronger which
indicates that the season can affect how much
the banana changes. That is why it is better to
wear more sunscreen on sunny days in
summer.

The kinds of bananas we used differed
depending on the day and place that we bought
the banana, so we thought it might have
affected our results. Furthermore, the
temperature and humidity differed on each day
that we conducted the experiment. Lastly, we
are not confident that there the peel of a
banana and human skin are alike. Therefore,

we cannot say that our results are conclusive.

6. Points for Further Study

After further consideration, we want to do
the experiment again under more controlled
conditions. In addition, we want to study more
deeply how similar banana peels and human
skin is.
7. References
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Learn how to use gestures!

Gestures are an important part of communication. Instead of languages they can help
us tell our emotions. But there are many differences among countries. How is
Japanese gestures thought by foreigners? And how do we deal with gestures which
was produced in other countries? This presentation shows you the answer.
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Convenience Store Sweets

What is the secret to the popularity of convenience store sweets? They’re
delicious and cheap. The marketing people are genius. Everyone will
notice the charms of convini sweets!!
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“Pretty Cure” affects our society

Abstract

We researched influence of TV animations for girls, so we focused on the
most popular girl’s animation “Pretty Cure.” What kind of influence does
“Pretty Cure” have on us?
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How will the KIRAKIRA name go?

Abstract

Recently the name called KIRAKIRAname is increasing. That is mainly a
difficult—-to—read name, which is regarded as a problem. At the end of the
race, while moving backwards, we will continue making fine adjustments.

As a result it cannot be said that it will increase unconditionally.
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TV Dramas=Moderns ~The Changes Of Dramas In The 21st Century~

Abstract

Today many people enjoy watching variety TV dramas. Then we wonder that TV dramas
are similar to moderns. We researched the change of popular TV dramas in 21 century and
considered them. Our conclusion is that popular TV dramas are related to modern society.
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Is the jinx of buzzword true?

Abstract
There is a rumor that entertainers who prized “Buzzwords contest” will be
disappear from the media. | wonder if this rumor is true or wrong.
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Can both popularity and leadership be compatible?

Abstract

Leaders are often disliked by their work members, as leaders tighten their
guidance to make the group go well. What should they do to get their image up? |
considered it from the ideal leader's custom.
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Abstract

It is said that vocabulary power is decreasing by using social networking service like
LINE TWITTER. Is it true? And why?
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Image manipulation

Abstract

There are verbal communication and nonverbal communication among the types
of communication. Can you manipulate impression? We analyze facial parts of
distinguished people who have the high favorability rating.
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As for the doing something funny and collecting it which is advantageous

Abstract
As for the doing something funny and collecting it which is advantageous?
| considered it from “human relations” and “ required skills for work. “
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Mass psychology

We researched mass psychology .It is the theory that most people feel it to be
stronger when they are in a group . Mass psychology happens well by daily
life.It may have influence that the good or bad influence on the people.
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Abstract

Recently it seems that the number of Katakana words has been increasing. We
find the reason, then discover the value, the meaning, and the importance of using
Katakana words.
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Abstract
Man unconsciously changes his actions by the force of his words.

It is highly possible that his actions will change depending on which language
he uses.
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Abstract

We usually afraid of the haunted house, but we enjoy it.

We doubt that true reverse relationship of fear and pleasure occur at the
same time.
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Labor problem-What will be Japanese society in the future-
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Abstract

We studied the labor problems in Japan. Now, the population decline in Japan is getting
worse. Also, people who have labor force is decreasing. So we should deal with this
problem as soon as possible. As the solution to this problem, we focused on how to hire
people and vocational education in Japan
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~Is there a good relationship between China and Japan?~
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Abstract

The aim of my research is to eliminate  “Anti-Chinese” and “Anti-Japanese”
By researching what Japanese did in war time and looking for the way to make a good
relation.
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Let’s talk about Yamato River
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Abstract
The Yamato River is a very familiar river that has been involved for a
long time in the history. It was renovated about 300 years ago, and the current
flow is different from the original. By knowing the fact that it was being
replaced, we had an interest in the influence that it caused on the history
and examine the details of the replacement of it.
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Features of the area seen from the festival
~Distribution and r egionality of Futon Daiko~

#HE 4 2ETH MHEREX

Abstract
Futon Daiko has a unique feature, "Futon”. Many festivals which is similar with one
using Futon Daiko are held many places such as Nagasaki, so we researched the reason
why Futon Daiko made such special spread. And we want to understand the area where
we live and the festival.
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Abstract

In 1970, the Osaka Exipo left physical and soft regacies. We define
facilities and infrastouctures as physical regacies, and knowledge and
technology as soft regacies. It contains books and comments to pass exipo
down. I'ts Succes factors shold be adopted in Osaka Exipo in 2025.
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Can "Mozu - Furuichi burial mound group" become world heritage?
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Abstract

The aim of our research is what to do in order for "Mozu - Furuichi burial mound group"
to be registered as a World Heritage site. We researched this topic because we believe it is
important for future generations to cherish it. We propose that the local people should
promote this area to be accepted as a World Heritage site.
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The dead because of the Nankai-trough big earthquake, 0, for, is it possible?

H&E 70 2F 6 B0 HME HA %X

Abstract
The aim of our research is whether it is possible to make sure there are no dead people.
We make buildings that can withstand earthquakes, and get correct knowledge in recent
years. However, unless the lessons of the earthquake are utilized, it is impossible for the
earthquake to have no dead. So, measures are needed to reduce the number of deaths.
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Why Japanese people accept a lot of refugee?
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Abstract
Japan is ranked fourth among G7 countries, in the amount of money paid to The Office
of the United Nations High Commissioner for Refugees. However, Japan accepts the
lowest number of refugees of all these countries. Thus, we researched how to encourage
the Japanese government to increase the number of refugees accepted into Japan.
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Performance calligraphy~#T8!!1~
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Abstract
Here, We’ d like to express our spirits of challenge
We’ re going to write “¥THE” ,which means “breaking down”

We hope you will enjoy our performance
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The Music Therapy ~with the “Tone-Chime”

2-6 Yuka lkoma Aika Umemoto Mone Kawaguchi Chikako Koyama
Rin Fukushima Yuki Murashita

Effect of Tone Chime on our body and mind was investigated.

We confirmed that it made us relaxed and promoted good communication.
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